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RADIAL EXPANSION OF TUBULAR MEMBERS 

Cross Itefmnce To Related Applications 
This application daims the t)enefit of the filing date of U.S. provisional patent 
applicatiori serial numl)er 6Q/212.3S9. attomisy docket numt)er 25791.38, filed on 

5 June 19, 2Q00, the disclosure of which is incorporated herein l>y reference, 

This application is a continuation-in-part of the following co-pending patent 
applications: (1) U.S. utility patent application serial no. 09/454.139, attorney docket 
no. 25791.3.02, filed on 12/3/1999. which dalmed the t)enefit of ttie filing date of 
U.S. provisional patent application no. 60/111,293, attorney docket no. 25791.3, 

10 filed on 12/7/1998; (2) U.S. utility patent application serial no. 09/510,913, attorney 
docket no. 25791.7.02, filed on 2/23/2000, which claimed the benefit of the filing 
date of U.S. provisional application no. 60/121,702, filed on 2/25/1999; (3) U.S. 
. utility patent application serial no. 09/502,350, attorney docket no. 25791.8.02, filed 
on 2/10/2000, whidi dainied tt>e benefit of the filing date of U.S.. provisional 

15 application no. 60/119,611, attorney docket no. 25791.8; (4) U.S. utility patent 
application serial no. 09/440,338, attorney docket no. 25791.9.02, filed on 
11/15/1999, which daimed the benefit of the filing date of U.S. provisional 
application no. 60/108.558. attorney docket no. 25791.9. filed on 11/16.1998; (5) 
. U.S. provisbnal patent application no. 60/183,546. filed on 2/18/2000; (6) U.S. utility 

20 patent application no. 09/523,460, attorney docket no. 25791.11.02, filed on 
3/10/2000, which daimed flie benefit of the filing date of U.S. proviskKial application 
no. 60/124,042, filed on 3/11/1999; (7) U S utility patent application no. 09/512,895, 
attorney docket no. 25791.12.02, filed on 2/24/2000, which daimed tiie benefit of 
the filing dates of U.S. provisk)nal application no. 60/121,841, attorney docket no. 

25 25791.12, filed on 2/26/1999 and U.S. provistonal application no. 60/154,047, 
attorney docket no. 25791.29, filed on 9/16/1999; (8) U.S. utility appHcation no. 
09/511,941, attorney docket no. 25791.16.d2. filed on 2/24/2000, which claimed the 
benefit of the filing date of U.S. provisional serial no. 60/121,907, attorney docket 
no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent application no. 09/588,946. 

30 attorney docket no. 25791 .1 7.02, filed on 6/7/2000, which daimed the benefit of the 
filing date of U.S. ptovistonal patent appiiosition serial no. 60/137,998, attorney 
docket no. 25791.17, filed on 6/7/1999; and (10) U.S. utility patent application no. 
09/559,122, attorney docket no. 25791.23.02. filed on 4/26/2000, which daimed the 
benefit of the filing date of U.S. provisional application no. 60/131,106, attorney 
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docket no. 25791 .23. filed on 4/26/1999. Applicants incorporate by reference the ^ 
disclosures of these applications. 

This application is related to the following co-pending patent applicationis: ^ 
. (II)U.S. provisional application no. 60/146,203, attorney docket 
5 . on 7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. ^ 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/162,671,.atlomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal ^ 
applteation no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal patent application no. 60/159,033, attorney docket no. 25791.37, 

10 filed on 10/12/1999; and (16) U.S. provfsionai patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999. Applicants incorporate by 
reference the disctosures of these applications. 

Background of tile Invention 
This inventioT) relates generally to vvellbore. casings, and In particular to 

15 vifellbore casings that are fbrrned using expandaibletub^^ 

Cortventa'onalty, when a wellbore is created, a number of casings are H 
installed in ttie borehoki to prevent collapse of ttie borehole wall and to prevent 
undesired outflow of drilling ftuM Into the formation or infhiw of flukt from ttie n 
fbnmation into the borehole. The borehole is drilled In intervals whereby a casing 

20 which is to be installed in a bwer borehole interval Is lowered through a prevknisly 
installed casing of an upper borehole interval. As a consequence of this procedure 
the casing of the kiwer interval is of smaller diameter thari the casing of ttie upper ^ 
intenml. Thus, the casings are in a nested anrangemerit witti casing diameters 
decreasing in downward direction. Cement annul! are provkted between ttie outer 

25 surbces of ttie casings and ttie borehde wan to s^al ttie casings 

wall. As a consequence of ttiis nested arrangement a relatively large borehole 
diameter is required at ttie upper part of ttie welibore. Such a large bor^iole 
diameter involves increased costs due to tieavy casing handling equipment, large 
drill bits and Increased volumes of drilling fiukl and drill cuttings. Moreover, 

30 increased drilling rig time is Involved due to required cement pumping, cement 
hardening, required equipment changes due to large variations in hdet diameters 
drilled in the course of the well, and the large volume of cuttings drilled and 
removed. "n 
The present invention is directed to overcoming one or more of the 

35 limitations of the existing procedures for forming wellbores. 



Summary of the Invention 
According to one aspect of the present invention, a method of coupling an 
expandable tubular menrtber to a preexisting structure is provided that includes 
positioning the tubular menrtber and an expansion cone within the preexisting 
5 structure, anchoring the tubular member, to the preexisting structure, axially 
displacing the^ expanston corie relative to the tubular member by pulling the 
expansion cone through the tubular member, and lubricating the interface between 
the expansion cone and the tubular member 

According to another aspect of the. present invention, a method of coupling a 

10 tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone wittiin the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to the tubular member by pulling the expansion cone through the 
tubular member. The tubular member includes: an annufiar nnember. Including: a 

IS. * wall thickness that varies less than about 8 %, a hoop yield strength that varies less 
than about 10 %. imperfections of less than about 8 % of the wall thickness, no 
fellure for radial expanstons of up to about 30 %, and no necking of the walls of the 
annular member for radial expanstons of up to about 25%. 

According to another aspect of the present invention, a method of coupling a 

20 tubular member to a preexisting structure is provMed that includes in|ecting a 
lubricating fluM into the.prsexisting stmcture, posittoning the tubular member and an 
expanston cone within the preexisting structure, anchoring the tubular member to 
the preexisting structure, and axially displacing the expansion cone relative to the 
tubitor member by pulling the expanston cone through the tubular member. 

25 According to another aspect of the present Invention, a method of coupling 

an expandable tubular member to a preexisting structure is provided that includes 
posittoning the expandable tubular member and an expansion cone within the 
preexisting structure, anchoring the expandable tubular member to the preexisting 
structure and axially displacing the expansion cone relative to the expandable 

30 tubular member by pulling the expanston cone through the expandable tubular 
mismber. The expandable tubular member Includes: a first tubular member, a 
second tubular member, and a threaded connection for coupling the first tubular 
nriember to the second tubular nrtember. The threaded connection includes: one or 
more sealing members for sealhg the interface between the first and second tubular 

35 members. 
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According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided thiat includes 
positioning the expandable tubular member and an expansion cone v^thln the 
preexisting stmcture, anchoring the expandable tubular member to the preexisting 
stnjcture, and axially displacing the expansion, cone relative to the expandable 
tubular membjer by pulling the expansion cone through the expandable tubular 
member. The expandable tubular member includes a plurality of tubular members 
hav^ threaded portions that are coupled to one another t>y the process of: coating 
the threaded portions of the tubular members with a sealant, coupling the threaded 
porttons of the tubular nrienfibers and curing the ^ 

Acoonling to another aspect of the present invention, a rne^ 
tubular mervritor to a preexisting structure is provided that includes positioning the 
tii^ular member and an «)(pan8ion cone within the preexisting structure, anchoring 
the tubular membeir to the preexisting structure, and axially displacing the e)q)ansion 
cone relative to the tubular member by pulling the expansion cone through the 
expandable tubular meniber. The tubular member includes: a pair of rings for 
engaging the preexisting stmcture, and a seolihg element positioned between the 
rfngs for sealing the interface between the tubular member and the preexisting 
structure. 

According to another aspect of the present invention, a method of coupilhg a 
tubular member to a preexisting structure is provided that includes positioning the 
expandable tubular mennfa»er and an expansion cone within the preexisting stnidure, 
anchoring the expandable tubular member to the preexisting stnidure, and axially 
displacing the expansion cone relative to ttie expandable tubular member by pulling 
the e)9>ansion cone ttirough the expandable tubular member. The tubular merhber 
includes one or nrK)re slots. 

According to another aspect of the present invention, a method of coupling a 
tubular rramt>er to a preexisting structure is provMed tiiat includes positioning tiie 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring the expandable tubular member to the preexisting structure, and axially 
displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member. The tubutar member 
includes; a first preexpanded portion, an intennediate portion coupled to ttie first 
preexpanded portion indudihg a sealing element, and a second preexpanded 
portion coupled to the intenfnediate portion. 



According to another aspect of the present Invention, a method of coupling a 
tubular m6mt>er to a preexisting structure is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring the expandable tubular member to the preexisting structure, and axially 

5 displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member by applying an axial 
force to the expansion cone. The axial force includes: a substantially constant axial 
force, and an increased axial force. 

According to anottier aspect of the present invention, a mettiod of coupling a 

10. tubular member to a preexisting structure is provided that Includes positioning ttie 
tubular member and an expansion cone wrttiin the preexisting structure, anchoring 
ttie tubular member to the preexisting structure, and axially displacing ttie expansion 
cone relative to ttie expandable tubidar nveinber by pushing and pulling the 
expansion oorie thrbugh the expandable tubular nien^ 

15 According to anottier aspect of ttie present invention, a nnettKxl of coupling 

tubular member to a preexisting structure te provided that includes positioning the 
tubular mernber and an wpansion cone wtthln the piraexisting structure, anchoring 
ttie tubular member to ttie preexisting structure, axially displacing the expans'ion 
cone relative to the tubular member by pulling ttie expansion pone ttirough ttie 

20 expandable tubular member, and injecting a curable fluidic sealing material betwecfri 
ttie tubular member and ttie preexisting structure prior to axially displacing ttie 
expansion cone. ' 

According to anottier aspect of ttie present Invention, a mettiod of coupling a 
tubular member to a preexisting structure is provided ttiat includes 
25 positioning the tubular member and an expansion cone within the preexisting 
structure, anchoring ttie tubular member to the preexisting structure by increasing 
the size of ttie expansion cone, ahd axially displacing ttie expansion cone relative to 
. the tubular member by pulling ttie expansion cone through the tubular member. 

According to another aspect of ttie present invention, a mettiod of coupling a 
30 tubular member to a preexisting structure is provided that includes positioning ttie 
tubular member and an expansion cone within the preNSxisting structure, anchoring 
the tubular member to the preexisting structiire by heating a portion of tiie tubular 
member, and axially displacing the expansion cone relative to the tubular member 
by pulling tiie expansion done tt^ugh ttie tubular member. 
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According to another aspect of the present invention, a niethod of coupling 
an expandable tutHJtar member to a preexisting structure is provided that includes 
positioning the expandable tubular member, an expansion cone, and an anchoring 
device within the pree)dsting structure, positioning the anchoring device above the 
5 expansion cone, anchoring the expandable tubular member to the preexisting 
structure using the anchoring device, and axially displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
posiUontng the tubular member and an expansion cone within the preexisting 
10 struGbjre, explosively anchoring the tubular member to the preexisting structure, and 
axially dispiadng tiie expansion cone relative to the tubular memb^^ 

According to another aspect of the present Invention, a method of coupling 
an expandable tubular to a. preexistihg structure Is provided ttiat includes fbdng the 
position of an expansibh cone wtthin the preexisting structure, driving tiie 
15 * expandable tubular member onto the expansion odne in a first direction, and axially 
dispjadhg tiie expansion cone in a second direction relative to the expandable 
tubular member. The first and second directions are different 

According to anottier aspect of the present invention, a mettiod of coupling 
an mpandable tut>ular membier to a preexisting structure Is provided that includes 
20 placing the expandable tubular, an expansion cone, and a resilient anchor within the 
preexisting structure, .relea^ng tiie resilient anchor, and axially displacing the 
expansion corie within tiie expandable tubular .memt>er. 

According to anotiier aspect of tiie present invention, a niettKxJ of cot^ling 
an expandable tutMjiar member, to a preexisting structure is provided ttiat includes 
25 placing the exparuJabie tubular member, an expansion cohe, and an anchor into the 
preexisting structure, and anchoring the expandabto tubular member to the 
preexisting structure by: pivoting one cm* more engagement elements, and axially 
displacing tiie expansion cc^e. 

According to another aspect of the present invention, a method of coupling 
30 an expandable tubular member to a preexisting structure is provided that includes 
placing the expandable tubular member and an expansion cone into the preexisting 
structure, placing a quantity of a flufdic material onto the expandable tubular 
member to anchor the expandable tubular member to the preexisting structure, and 
axially displacing the expansion cone. 
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Accxmling to another aspect of the present invention, a niethod of ooupling 
an expandable tubular memt)er to a preexisting structure Is provided that includes 
posittontng the expandable tubular member and an expansion cone into the 
preexisting structure, anchoring the expandable tubular member to the preexisting 

5 structure by injecting a quan% of a hardenable fluldic material into the preexisting 
structure, at least partially curing the hardenable fluidic sealing material, and axiaily 
displacing the expansion cone. 

Acoording to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that Includes 

10 placing the expandable tutxiiar member and an expansion cone within the 
preexisting structure and applying an axial force to the expandable tubular member 
In a downward direction. 

Acoording to another aspect of the present Invention, a method of coupling 
an expandable tubular member to a pre6)dsting structure Is provided that Includes 

15 placing the expandable tubular member and an expansion cone within the 
preexisting structure, injecting a quantity of a first fluidiG material having a first 
density Into the region of the preexisting stnicture outside of the eixpandable tubular 
member, and inJecUng a quantity of a second fluidic material having a second 
density into a portion of the expandable tubular member bejow the expansion cof)B. 

20 The second density is greater than the first density. 

According to ariother aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting stnicture is provided that includes 
placing the expandable tubular member and an expansion cone into the preexisting 
structure, anchoring the expandable tubular member to the preexisting structure, 

25 applying an axial force to the expansion cone, and pressurizing an interior portion of 
the expandable tubular member belmf the expansion cone. 

Acoording to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
placing the expandable tubular member and an expansion cone into the preexisting 

30 structure and applying an axial force to the expandable tubular member. 

According to another aspect of the present invention, an apparatus for 
coi9)ling a tubular member to a preexisting structure is provided tttat includes an 
expandable tubular member, an anchoring device adapted to couple the expandable 
tubular member to the preexisting stnicture. and an expansion cone movably 

35 coupled to thej expandable tubular member and adapted to radially expand the 
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expandable tubular member, including: a housing including a tapered first end and a 
second end, one or more grooves formed In the outer surface of the tapered first 
end, and one or more axial flow passages fluididy coupled to the grooves. 

According to another aspect of the present invention, an apparatus for 

5 coupling an expandable tubular member to a preexisting stnicbjre is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tutxilar member includes: an 

10 annular member, having: a wall thldcness that varies less than about 8 %. a hoop 
yield strength that varies less than about 10 %, imperfections of less than about 8 % 
of the wall thickness, no feilure for radial expansions of up to about 30 %, and no 
neddng of the walls of the annular member for n^Kiial expansions of up to about 
25%. 

15 According to another aspect erf the preseint invention, an apparatus for 

coupling an expandable tubular mernber to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular rhember to the preexisting structure, and an expansion cone 
' nkyvabiy coupled to the expandable tubular mernber and adapted to radially expand 

20 the expandable tubular member. The expandable tubular member includes: a first 
tubular member, a second tubular mennber, and a threaded connection for cpupling 
the first tubidar rnember to the second tubular member, ttie threaded connection 
including: one or more sealing members for sealing the interfoce between the first 
and second tubular members. 

25 ^ According to another aspect of the present invention, ah apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member^ an anchoring device adapted to couple the 
expandable tubular menriber to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 

30 the expandable tubular member. The expandable tubular member includes: ia layer 
of a lubricant coupled to the interior surfece of the tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular rnemt)er to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 

35 expandable tubular member to the preexisting structure, and an expansion cone 
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r- movably coupled to the expandable tubular member and adapted to radially expand 



the expandable tubular member. The expandable tubular member includes: a pair 
p of tubular members having threaded portions coupled to one another, and a quantity 

• of a sealant within the threaded portions of the tubular members. 

^ 5 AcconJing to another asped of the present invention, an apparatus for 

coupling an e)9andable tubular member to a preexisting staicture is provided that 
^ includes an expandable tubular member, an anchoring device adapted to couple the 

expandable tubular member to the preexisting structure, and an expansion cone 

movably coupled to the expandable tubular member and adapted to radially expand 
10 the expandable tubular member. The expandable tubular menriber includes: a pair 

of rings for engaging the preexisting structure, and a sealing element positioned 
^ between the rings for sealing the interface between the tubular member and the 

preexisting structure. 

r According to another aspect of the present invention, an apparatus for 

15 coupling an expandable tubular member to a preexisting structure i$ provided that 
r includes an expandable tubular member, ah anchorirtg device adapted to couple the 

expandable tubular member to the preexisting strudure, and an expansion oorie 
r nnovabty coupled to the expandable tubular member and adapted.^ 

the expandable tubular member. The expandable tubular member Includes one or 
-r 20 moresiob. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular mernber. an anchoring device adapted to couple th6 
^ expandable tubular member to the preexisting structure, and an expansion cone 

25 movably coupled to the expandable tubular member and adapted to radially expand 
_ the expandable tubular member, the expandable tubular member includes: a first 

preexpanded portion, an intemnediate portion coupled to the first preexpanded 
portion including a sealing element, and a second preexpanded portioa coupled to 
the intermediate portion. 
30 According to another aspect of the present invention, an apparatus for 

r coupling an expandable tubular member to a preexisting structure is provided that 

includes an expandable tubular member, an anchoring device adapted to couple the 
r Expandable tubular member to the preexisting structure, an expansion cone 

movably coupled to the expandable tubular member and adapted to radially expand 
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ttw expandable tubular member, and a valveable fluid passage coupled to the 
anchoring devioe. ' 

According to another aspect of the present invention, an apparatus for ^ 
coupling an expandable tubular member to a pree)dsting structure is provided that 
5 includes a first support member, a second support memt)er coupled to the first ^ 
support member, an expansion cone coupled to the first support member, an 
expandable tubular member coupled to the expansion cone, and an anchoring 
devioe coupled to the second support member adapted to couple the expandable 
tubular member to the preexisting structure. The anchoring devioe is positioned 

10 above the expansion oone. 

Aooording to another aspect of the present invention, an apparatus for 
coupling an expandable tubular noember to a preexisting structure is provided that 
includes a first support member, a second support member coupled to the. first 
support member, an expansion cone coupled to the first support member, an 

15 expandable tubular member coupled to the expansion cone, and an explosive 
anchoring devioe coupled to the second support member adapted to couple the . 
expandable tubular member to the preexlsling structure. 

Aooording to another aspect df the present invention, an apparatus for 
coupling an expandable tubular member to a preexisfing structure is provided that 

20 includes a support member, an expandable expansion cone coupled to 0ie support 
member, and ah expandable tubular member coupled to the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisllng structure Is provided ttiat 
includes a support mentor, an expandable expansion cone coupled to ttie support 

25 member, and an expandable tubular member coupled to the expandable expansion 
oone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular to a preexisting structure is provided that includes a 
support member, an expansion cone coupled to the support member, an 
30 expandable tubular member coupled to the expansion oone including one or more 
shape memory metal inserts, and a heater coupled to ttie support member in 
opposing relation to the shape memory metal inserts. 

According to another aspect of ttie present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided ttiat 
35 Includes a support member, an expansion cone coupled to the support member, an 
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expandable tubular member coupled to the expandable expansion cone, and a 
resilient anchor coupled to the expandable tubular m^ber. 

According to another aspect of the present invention, an expandable tubular 
nlemt>er is provided that includes: an expandable tubular body, one or rnore resilient 
panels coupled to the expandable tubular body, and a release member releasabty 
coupled to the resilient panels adapted to contrdlably release the resilient panels. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stnjcture is provided that 
includes a support member, an expansion cone coupled to the support member, an 
expandable tubular member ccbpled to the expandable expansion oone^ and an 
anchor coupled to the expandable tubular member, induding: one or more spikes 
pivotaliy coupled to the expandabiis tubular member for engaging the preexisting 
strticture. 

According to another aspect of the present invention, an apparatus for 
coupling an exparKlat>le tubular member to a preexisting structure is provided that 
includes a support member, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the mpandable expansion cone, and an 
anchor coupled to the expandable tubular member, Including: one or more petal 
baskets pivotally coupled to the expandable tubular niember. 

According to another aspect of the present inventton^ an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansion cone coupled to the support member, an 
expandatte tubular member coupled to the expansk>n cone, including: a slotted 
portk)n provided at one end of the expandable tubular member. 

According to another aspect of the present inventton, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support nrtember, an expanston cone, an expandable tubular member 
coupled to the expansion cone, a coupling device coupled to the support member 
and an end portion of the expandable tubular member, and 
a mass coupled to the end portion of the expandat>le tubular member. The weight 
of the mass is greater than the yield strength of the expandable tubular member. 

According to another aspect of the present inventton, an apparatus for 
coupling an expandable tubular meniber to a preexisting structure provkJed that 
includes a support member including a fluid passage, an expahston cone coupled to 
the support member, an expandable tubular member coupled to the expanston 
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cone, a slip joint coupled to the expansion cone» an end plate coupled to the slip 
joint, a fluid chamber coupled to the fluid passage, the fluid chamt>er defined by the 
interior portion of the expandable tubular member between the expansion cone and 
the end plate. ^ 
5 According to another aspect of the present invention* a method of coupling a 

tubular memt>er to a preexisting structure is provided that includes positioning tiie 
tubular member and an expansion cone within the pree)(isting structure, axially 
displacing the expansion cone, removing the expansion cone» and applying direct 
radial pressure to the tubular member. 

10 According to another aspect of ttie present invention, an apparatus is 

provkted that includes a tubular member coupled to a preexisting strndure. The 
tubular member is coupled to the preexisting structure by the process of: 
positioniing the tubular member and an expansion cone wittiin the pree)dsting 
structure, axially displacing the expansion cone, removing the expansion cone, and 

IS applying direct radial pressure to tiie tubular member. 

Brief DesGription of the Drawings 
FIG, la is a fragmentary crbss-secUonal illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

20 FIG. 1b is a fragmentary cross-sectional illustration of the apparatus of FIG. . 

la after anchoring ttie expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 1c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lb after initiating the axial displacenrierit of the expansion 
25 FIG. Id is a fragmentary cross-sectional illustration of the apparatus of FIG. 

lb after Initiating the axial displacement of the expansion cone by pulling on the 
. expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. 1e is a fragmentary cross-sectional iltustratim of the apparatus of FIGS. 
1c and Id after the completion of ttie radial expansion of the expandat)le tubular 
30 member. 

FIG. If is a fragmentary cross-sectional illustration of the apparatus of FIG, 
1e after the decoupling of the anchoring device of the apparatus from the wellbore 
casing. 
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FIG. 1g is a fragmentary cross-sectional illustration of the apparatus of FIG. 
If after the removal of the anchoring device of the apparatus from the wellbore 
casing. 

FIG. 2a is a fragmentary cross-sectional illustratkm of the placement of an 
emtxxllment of an apparatus for expanding a tubular memt>er within a wellt>ore 
casing and an 0|>en hole in a subtenanean formation. 

FIG. 2b is a fragmentary cross-sedionat illustraiton of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

FIG. 2c b a fragrnentary.mss-secHonal illustrati^ of the apparatus of FIG. 
2b after initiating the axial displecenrierit of the ex^ 

FIG. 2d is a fragmenta^ cross-sectional illustration of the apparatus of FIG. 
2b after inltidting the axjal displacemeint of the expansion oone by pulling on the 
expansion oone and also by injecting a pressurized fluid below .the expansion cone. 

FIG. 2e is a fragmentary cross-sectional illustration of ttm apparatus of FIGS. 
2c and 2d after the completion of the radial expansion of the expandable* tubular 
memt)er. 

I . - 

FIG. 2f Js a f^mentary crossHsecUonal illustration of ttie apparatus of FIG. 
2e after the decoupling of the anchoring device of ttie apparatus from the open hole. 

FIG. 3a is a fragmentary cross-secUonal illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member wittiin a wellbore 
casing. 

FIG. 3b is a fragrnehtary cross-sectional illustration of the apparatus of FIG. 
3a after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 3c is a fragmentary cross-sectionai illustration of the apparatus of FIG. 
3b,afler initiating the axial displacement of the expansion cone. 

FIG. 3d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3c after completing the radial expansion of tiie expandable tubular member 

FIG. 4 is a fragmentary cross-sectional illustration of an enibodiment of a 
shodc absorbing system for use in the apparatus of FIGS. 1 a to 3d. 

FIG. 5 is a cross-sectional illustration of an embodiment of a coupling 
arrangement for use in the expandable tubular members of the apparatus of FIGS, 
la to 3d. 
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FIG. 6 is a cross-sectional illustration of an embodiment of an expandable 
tubular member having a slotted lower section for use in the apparatus of FIGS, la 
to 3d. ^ 

FIG. 7 is a cross-secHonal illustration of an embodiment of an expandable 
5 tubular member having a pre-expanded upper portion for use in the apparatus of ' ^ 
FIGS.1ato3d. 

FIG. .8 is a cross-sectional illustration of an embodiment of an expandable 
tubular member having a slotted upper section for use in the apparatus of FIGS, la . 
to3d. 

10 Fi0.9l8agFaphicalitlu8tration Gf an embodiment of a rneth^ 

axial force to the expansion cones of the apparatus of FIGS. 1a to 3d. 

FIG. 10a is a fragmentary cross-sectionai illustration (rf the placement of an "1 
embodiment of an apparatus for expanding a tubular member wHhin a wellbora 
' casing. • ^ 

IS FIG. 10b is a fragmentary cross^ecUonaliltustralion of the appara 

10a during the injection of a rtoh-haidenable fluidic material into and out of the n 
apparatus. 

FIG. 10c is^a fragmentary cross-sectional illustration of the apparatus of FIG 
10b during the injection of a hardenabie fluidic sealing material into and out of the 
20 apparatus. 

FIG. lOd is a fragmentary cross^ectionai illustration of the apparatus of FIG. 
10c after the placement of a valve dosura element into the valve passage of the 
anchoring device of the apparatus. 

FIG. lOe is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25 1 0d after anchoring the expandable tubular merriber of the apparatus to the wellbora 
casing. 

FIG. 1 0f is a firagmentaTy cross-sectional illustration of the apparatus of FIG. 
lOe after initiating the axial displacement of the expansion cone. 

FIG. lOg is a fragmentary cross-sectional illustration of the apparatus of FIG. 
30 lOe after initiating the axial displacemerit of the expansion cone by pulling on the 
expansbn cone and injecting a pressurized fluid below the expansion cone. 

FIG. lOh is a fragmentary cross-sectional illustration of the apparabis of 
FIGS. lOf and lOg after the corhpleUbn of the radial expansion of the expandable 
tubular member. 
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FIG. lOi is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
lOh after the decoupling and removal of the anchoring device of the apparatus from 
the wellttore casing. 

FIG. 11a is a fragmentary cross-sectional illustration of an alternative 
emtxxJiment of an apparatus for coupling an expandable tubular member to a 
preexistirig structure. 

FIG/llb is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 la after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 1 1c is a fragmentary cross-sedtonal Illustration of the apparatus of FIG. 
llbaRerinKiatlngtheaxialdisplacanrtentortheexpanston 

FIG. lid is a fragmentary cross-sectional illustration of the apparatus of FIG. 
11c after stopping the axial displacement of the expansion cone prior to deactivating 
the anchoring device. 

FIG. lie is a fragmentary cross-sectional illustration of the apparatus of 
FIGS. 1 1d after deactivating the anchoring device. 

FIG. 11f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1e after initiating the aOal displacement of the expansion cone and the deactivated 
andK)rlng device. 

FIG. 1 1g is a fragmentary cross-secHqnal illustration of the apparatus of FIG. 
1 1f after the completion of the radial esqpansion of the exparidable tubular member. 

FIG. 12a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wellbore. 

FIG. 12b is a Jinagmeritary cross-sectional illustration of the apparatus of FIG. 
12a after expanding the expandable expansion corie in order to anchor the 
expandable tubular member to the wellbore casing. 

FIG. 12c is a fragnnentary cross-sectional illustration of the apparatus of FIG. 
12b after initiating the axial displacement of the expandable expansion cone. 

Fig. 1 2d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12c after completing the radial expansion of the expandable tubular member. 

FIG 13a is a fragnientary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling ah expandable tubular merrt>»r to a 
preexisting structure positlpned within a wellbore. 
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FIG. 1 3b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
13d after activating the shape mennory metal inserts In order to anchor the 
expandable tubular nrtember to the wellbore casing. 

FIG. 13c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
5 ' 13b after initiating the axial displacement of the expansion 

FIG. 1 3d is a fragmentary cross-secttonal illustration of the apparatus of FIG. 
1 3c after compiisting tbe radial expansion of the expandable tubular member. 

FIG. 14a is a fragmentary cross-sectional ' illustration of an altematfve 
embodirhent of an apparatus for coupling an expandable tubular member to a 
10 preexisting structure positioned within a wellbore casing. 

FIG. 14b is a fragmentary crpss-eedional illustration of the apparatus of FIG. 
14a after coupling this packer to the wellbore casing. 

FIG. 1 4c is a fragmentary cross-sediondl illustration of the apparatus of FIG. 
14b after Initiating the axial displacement of the expandable tubtilar member towards 
15 the expansion cone. 

FIG. 14d is a fragmentary ooss-sectlonal illustration of the apparatus of FIG. 
14c after radially expanding the end of the expandable tubular membdr onto the 
expansion cone. 

FIG. 14e is a fragmentary cross-sectjonal illustration of the apparatus of FIG. 
20 14dafterdecoupiing the packerfrom the wellbore casing. 

FIG. 14f Is a fragmentary cross-secttonal iilustratton of the apparatus of FIG. 
14e after initiating the axial displacement of the expansion cone relative to the 
expandat>te tubular member. 

FIG. 14g is a fragmentary cross-sectional iilustratton of the completion of the 
25 radial expansion of the expandable tubular mdmber. 

FIG. 15a Is a fragmentary cross-secttonal illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wellbore. 

FIG. 15b is a fragmentary cross-secttonal illustration of the apparatus of FIG. 
30 1 5a after coupling the resilient anchor to the wellbore casing. 

FIG. 1Sc is a firagnmtary cross-sectional iilustratton of the apparatus of FIG. 
15b after initiating the axial displacemerit of the expansion 

FIG. 15d is a fragmentary cross-sectional ilii^tration of the apparatus of FIG. 
15c after oonnptotibh of the radial expansion of the expandable tubular member. 



Ifr 



FIG. 16a is a top view of an embodiment of a resilient anchor for use In the 
apparatus of FIG. 15a. 

FIG. 16b is a top view of the resilient anchor of FIG. 16a after releasing the 
coiled resilient menrtber. 

FIG. 17a is a top view of an alternate embodiment of a resilient anchor for 
use in the apparatus of FIG. ISa. 

FIG. 17b is a top view of the resilient anchor of FIG. 17a after releasing the 
resilient elements. 

FIG. 18a is a fragmentary cross-sectional top view of an alternate 
embodiment of a resilient anchor for use In the apparatus of FIG. ISa. 

FIG. 18b is a fragrnentary cross-secBonal top view of th6 resilient anchor of 
FIG. 18a. after releasing the resilient eleiTients. 

FIG. 19a is an f^nt view ctf an embodbnent of an expandable tubular 
member including one or more resilient panels. 

FIG. 19b is a cross-sectional view of the expandable tubular menrtfier of FIG. 

19a. 

FIG. 19c is a bottom view of the expandable tubular member of FIG. 19a. 

FIG. 20a is a fragnientary cross-sectional illustration of an. altemative 
embodiment of an apparatus for coupling an exparxlable tubular member to a 
preexisting structure positioned within a wellbore. 

FIG. 20b is a fragmentary ooss-SQCtional illustration of the^ apparatus of FIG. 
20a after coupling the anchor to the wellbore casing. 

FIG. 20c Is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
20b after initiating the axteil displacement of the expansion cone. 

FIG. 20d is a fragmentary cross-sectionat illustration of the apparatus of FIG. 
20c after completion of the radial expansion of the expandable tubular member. 

FIG. 21a is an illustration of an embodiment of the anchor of the apparatus of 
FIG.20a. . 

FIG. 21 b is an illustration of the anchor of FIG. 21 a after outwardly extending 
the spikes. 

FIG. 22a is an illustration of an alternative embodiment of the anchor of the 
apparatus of FIG. 20a. 

FIG. 22b is an illustration of the anchor of FIG. 22a after outwardly extending 
the spikes. 
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FIG. 22c is a cross-sectional illustration of the petals of the anchor of FIG. ^ 

22a. 

FIG. 23a is, a fragmentary cross-sectional illustration of an alternative ^ 
embodinnent of an apparatus for coupling an expandable tubular member to a 
5 preexisting structure positioned within a wellbore. 

FIG. 23b is a fragmentary cross-^ecttonal illustration 
20a 9fter injecting a quantity of a hardenable fluidic sealing material into the open 
hole wellbora section proximate the lower section of the expandable tubular 
member. 

10 FIG. 23c Is a fragmentary cross-sectional illustration of the apparatus of FIG. H 

23b after permitting the hardenable fluidic sealing material to at least partially cure. 

FIG. 23disafragnrientdrycroiBS^sectionall^^^^ H 
23c after biitiating the aodal disptecernent of the expa^^ 

FIG. 23e is a fragmentery cross-sectlonal illustration of the apparatus of RG. . H 
1 Si - 23d after completion of the radial expansion of the expandable tubular member 

FIG. 24a is a fragmentery cross-sectionieil illustration of an alternative n 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structurcf posifibned within a wellbora casing and ah open ^ 
hole wellbore sedton. 

20 FIG. 24b is a fragmentery cross-sectional illustratton of the apparatus of FIG. ' ^' 

24a after releasing the padcer. 

FIG. 24c is a fragmenteiy cross-sectiorial illustration of the apparatus of FIG. ^ 
24b after extruding the expandable tubular nnember off of the expansion cone. 

FIG. 25a is a fragmentery cross-sectional^ illustration of . an alternative 
25 embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned within a wellbore casing and an open 
hole wellbore section! 

FIG. 25b is a fragmentery cross-sectional Illustration erf the apparatus df FIG. 
25a after injecting a quantity of a fluidic material, into the expandable tubular 1 
30 member having a higher density than the fluid within the preexisting structure 
outside of the expandable tubular member. 

FIG. 25c is a fragmentary cross-seclional illustration of the apparatus of PIG. 
25b after extruding the expandabte tubular member off of the e)qiansion cone. -i 
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r FIG. 26a is a fragmentary cross-sectional illustration of an alternative 

emtxxJinnent of an apparatus and nnethod for coupling an expandable tubular 
n member to a preexisting structure. 

FIG. 26b is a fragmentary cross-sectionaj illustration of the apparatus of FIG. 
P 5 26a after the ihttiation of ttie radial expansion process. 

FIG. 26c is a fragnoentary cross-swUondl illustration of the completion of the 
^ radial expansion process using the apparatus of FIG* 26b. 

FIG. 27 is a flow chart illustration of a preferred embodiment of a method of 
_ coupling an expandabfe tubular to a preexisting structure. 

10 FIG. 28 is a cro$s-8ectional iilustratioh of an expandaU^^ 

preexistirig structure using an expansk)n cone. 

FIG. 29 is a cross-^iectional illustration of the subsequent appfication of radial 
pressure to the expandable tubular merhber of FIG. 28. 

Detailed Description 

15 A method and apparatus for ooupKng tubular members to a preexisting 

structure is provided. In a preferred eriibcdirnent, the tubular mennbers are coupM 
to the preexisting structure by radially expanding the tubular members into contact 
with the preexisting structure. Iri a preferred embodinient, the tubular rnembers are 
radiaiiy expanded^ by anchoring one end of the tubular members to the preexisting 
r 20 structure and then pulling an expansion cone through the tubular In this 

manner, the tubular members are radiaiiy expanded and coupled to the preexisting 
structure. 

Referring inrttally to FIGS. la. lb. 1c, Id, 1e, If and 1g. a preferred 
embodiment of a method and apparatus for coupling an expandable tubular member 

25 to a preexisting stnjcture will be described. Referring to Fig. la, a wellbore casing 
100 is positioned within a subterranean fonmation 105. The wellbore casing 100 
may be positioned in any orientation from the vertical direction to the horizontal 
direction. The wellbore casirig 100 further includes one or more openings 110 ttiat 
may have been the result of unintentional dantage to the wellbore casing 100, or 

30 due to a prior perforation or fracturing operation perfonmed upon tt>e surrour^ing 
subtenranean formation 105. As will be recognized by persons having ordinary skill 
in the art, the openings 110 can adversely affect the subsequent operation and use 
of the wellbore casing 100 unless they are sealed off. 

In a preferred embodiment, an apparatus 115 is utilized to seal off ttie 

35 openings 110 in the wellbore casing 100. More generally, the apparatus 115 is 
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preferably utilized to form or repair wellbore casings, pipelines, or stmctural 
supports. 

The apparatus 115 preferably includes a first support member 120, a second 
support member 125, an expansion cone 130, an anchoring device 135, and 
5 expandable tubular member 140» and one pr more sealing members 145. 

The first support member 120 is preferably adapted to be coupled to a 
surfeoe locatiori. The first support member 120 is further coupled to the anchoring 
device 135. The first support member 120 Is preferably adapted to convey 
pressurized fluidic materials and/or eleclrical current and/or communication signals / 
10. from a siffface k)ciBtion to the anchoring devte The first support member 120 
may, for exampte, be conventional commerdally available slide wire, braided wire, 
coiied tubing, or drilling stodc material. 

The second support member 125 Is preferably adapted to be coupled to a 
surface location. The second support member 125 is further coupled to the 
15 expansion cone 130. The second support mentf>er 125 Is preferably adapted to 
pemtit the expansion cone 130 to be axiaily displaced relative to the first support 
member 120. The second support member 125 may, for example, be csonventional 
commercially available slick wire, brald^ wire, coiled tubing, or drilling stodc 
matertal. 

20 The expansion cone 130 is coupled to the second support member 125. The 

expansion cone 130 is prelei:ably adapted to radially expand the expandable tubular 
member 140 when the expansion cone 130 is axiaily displaced relative to the 
expandable tubular member 140. In a preferred embodiment, the expansion cone 
130 is provided substentlalty as disclosed in one or nrxKe of the following: (1) IT.S. 

25 utility patent application serial no. 09/454,139, attorney docket no. 25791.3.02. filed 
on 12/3/1999. which claimed the benefit of the filing date of U.S. provistonal patent 
appKcatk>n no. 60/11 1,293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510,913, attomey docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

30 app!k:atton no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. 09/502.350, attomey docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit (rf the filing date of U.S. provistonal applicatton no. 60/119,611, 
attorney docket no. 25791 .8; (4) U.S. utility patent applicatton serial no. 09/440.338, 
attomey dodcet no. 25791.9:02. filed on 11/15/1999. which daimed the benefit of 

35 the filing date of U.S. provistonal applicatton no. 60/108,558, attomey docket no. 
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25791.9. filed on 11/16.1998; <5) U.S. provisional patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. wtiich claimed the benefit of the filing date of 
U.S. provisional appHdatlon no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 

5 appUcation no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provistonal applicatkm no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
applteation no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1099; (8) 
U.S. utility applicatton no. 09/511.941. attorney docket no. 25791.16.02; filed on 

10 2/24/2000. vvhich claimed the benefit of the filing date of U.S. provislonai serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appOcation no. 09/588.946. attorney docket no. 2^791.17.02. filed on June 7, 2000. 
whkdi claimed the benefit of the filing date of U.S. provistonal patent application 
serial no. 60/137.998, attorney docket no. 25791.17; filed on 6/7/1999; (10) U,S. 

15 utility patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provisional applteation 
no. 60/131.106. attorney docket no. ^791.23. filed on 4/26/1999; (11) U.S. 
proviskMial applteation no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999. (12) U,S. provisional application no. 60/143.039. attomey docket no. 

20 25^1.26. filed on 7/9/1999; (13) U.S. provisional patent appOcaUon serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. pravlstenal 
applteation no. 60/159,039, attomey docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applteation no; 60/165.228. 

25 attomey dock^ no. 25791.39, fited on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 

The anchoring device 135 is coupled to the first support member 120. The 
anchoring device 135 is preferably adapted to t>e controllably coupled to the 
expandable tubular member 140 and the wellbore casing 100. In this manner, the 

30 anchoring disvice 135 preferably controllably anchors the expandable tubular 
member 140 to the wellbore casing 100 to facilitate the radial expansion of \he 
expandable tubular member 140 by the axial displacement of the expansion cone 
130. in a preferred embodiment, the anchoring device 135 includes one or more 
expandable elemerits ISO ttiat are adapted to oontroilably extend from the body of 

35 ttie anchoring device 135 to engage botti the expandable tubular member 140 and 
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the wetlbore casing 100. In a prefen^ embodiment, the expandable elements 150 
are actuated using fluidic pressure. In a prefemed embodiment, the anchoring 
device 135 is any one of the hydraulically actuated packers commercially available 
from Halliburton Energy Services or Baker-Hughes; 
5 The expandable tubular member 140 is removably coupled to the expansion 

cone 130* The expandable tubular member 140 is further preferably adapted to be 
removably coupled to the expandable element 150 of the anchoring device 135. In 
a preferred embodinoent the expandable tubular member 140 includes one or more 
anchoring windows 155 for permitting the expandable elements 150 of the 

10 anchoring device 135 to engage the weilbore casing 100 and the expafidable 
tubular member 140. 

in a preferred embodimerit, the expandable tubular member 140 further 
Includes a lower sedton 160, an IntenViedlate section 165, and an upper sectton 
170. In a preferred embodirnent,: the lower secttori 160 includes the anchoring 

15 windows 155 In order to provide anchoring at an end portion of the expandable 
tubular member 140. In a prtferred embodiment, the wall thtekness of the lower and 
intermediate sections, 160 and 165, are less than the wall thickness of the upper 
secHon 170 in pnler to optimally couple the radially expanded portion of the 
mpandable tubular menfiber 140 to the welltxxe casing 100. 

20 In a preferred embodiment, the expandable tubular member 140 is Aiirther 

provided substantially as (disclosed in one or more of the foltowing: (1) U.S. utility 
patent appficatkjn serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. proyisk)nal patent 
applteatton no. 60/1 1 1,293. attorney docket no. 25791.3. fried on 12^^/1998; (2) U.S. 

25 utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provlstonal 
application no. 60/121.702, filed on 2/25/1999; (3) U.S utility patent application' 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, whteh 
daimed the benefit of the filing date of U.S. provisional application no. 60/119,611. 

30 attorney docket no. 25791 .6; (4) U.S. utility patent applicatton serial no. 09/440,338, 
attorney docket ho. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional applicatton no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent applicatk>n no. 09/523,460. attorney docket 

35 no. 25791.11.02, filed on 3/10/2000, which daimed the benefit of the filing date of 
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U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket .no. 25791.12.02, filed on 2/24/2000. 
which claimed the l)enefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appHcation no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511,941, attorney dock^ no. 25791. 16<02. filed on 
2/24/2000, which claimed the bentifH of the filing date of U.S. provishNial serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appltoation no. 09/588,946. attorney docket rib. 25791.17.02, filed on Jurie 7. 2000, 
whteh claimed the benefit of the fiHng date of U.S. provistonal patent appUcafion 
serial no. 60/137.998. atlomay dodket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utflity patent applicatton no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional appltoation 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal appltoatipn no. 60/146.203. attorn^ docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal appttoatton -no. 60/143.039. attorney docket no. 
25791.26. ^fitod on 7/9/1999; (13) U.S. provisional patent appltoation serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U S. provistonal 
. appUcatton no. 60/159.039. attorney docket nb. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent appltoation no. 60/159.033. attorney docket nb. Z5791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent applicatton no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of whtoh are 
incorporated herein by reference. 

The sealing nwmbers 145 are coupled to the outer surteoe of the upper 
portion 170 of the expandabto tubular member 140. The sealing members 145 are 
preferably adapted to engage and fiuidldy seal the interface between the radially 
expanded exparulable tubular member 140 and the wellbore casing 100. In a 
preferred emt)odiment. the apparatus 115 includes a plurality of sealing memt>ere 
145. In a preferred embodiment, the sealing members 14i5 surround and isolate the 
opening 110. 

As illustrated in FIG. lii. the apparatus 1 15 is preferably positioned within the 
. wellbore casing 100 with the exparKlat>to tutnilar memt)er 140 posittoned In 
opposing reiatton to the opening 110. In a .pr^rred embodiment, the apparatus 
115 includes a plurality of sealing members .145 that are posittorwd above and 
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below the opening 110. In this manner, the radial expansion of the expandable 
tubular member 140 optimally fluidlciy isolates the of^ning 110. 

As illustrated in FIG. 1b, the apparatus 115 is then anchored to the welibore 
casing 100 using the anchoring device 135. In a preferred embodiment, the 
5 anchorirtg device 135 Is pressurized and the expandable element 150 is extended 
from the anchoring device 135 through the corresponding anchoring window 155 in 
the expandable tubular rr^mber 140 Into intimate contact with the welibore casing 
1 00. In this manner, the lower section 160 of the expandable tubular member 140 is 
removably coupled to the wellb(m casing 100. 

10 In an altamative embodiment, a compressible cement and/or epoxy is then 

bijeded into the annular space between the unexpended portion of the tubular 
member 140 and the welibore casing 100. The compressible cement and/or epoxy 
is then pemnitted to at least partially cure prior to the initiation of the radial expansion 
preoess^ In this manner, an annular structural support and fluidic seal is provided 

15 around the tubular member 140. 

;As illustrated in FIG. Ic, the expansion cone 130 is then axially displaced by 
apfrtying an axial force to ttie second support member 125. In a preferred 
embodiment, the axial dispiaoement of the expansion cone 130 radially expands the 
expandable tubular mernber 140 Into Iritlmate contact with the walls of the weUbore 

20 casing 100. 

In an aKemative embbdlmeht, as illustrated In FIG. Id, the axteil 
displacement of the expansion cone 130 is enhanced by injecting a pressuriziBd 
fluldic material Into the annular space between the first support member 120 and the 
second support member 125. In this manner, an upward axial force is applied to the 
25 tower annular face of ttie expansion cone 130 using the pressurized fluidic material 
In this manner, a temporary need for increased axial force during the radial 
expansion process can be easily sattefied. 

As illustrated in FIGS. 1e, If, and 1g, after the expandable tubular member 
140 has been radially expanded by the axial displacement of the expansion cone 
30 130. the first support member 120 and the anchoring device 135 are preferably 
removed from expandable tubular member 140 by de-pressurizing the anchoring 
device 135 and then lifUng the first support member 120 and anchoring device 135 
from the welibore casing 100. 

As illustrated in FIG. 1g, in a prefen^d embodiment, the opening 110 in the 
35 weDbore casing 100 is sealed off by the radially expanded tubular member 140. In 
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this manner, repairs to the wellbore casing 100 are optinnally provided. More 
generally, the apparatus 115 is used to repair or fonm wellbore casings, pipelines, 
and structural supports. 

Referring to FIGS, 2a, 2b, 2c, 2d, 2e and 2f, an alternative embodiment of a 
5 method and apparatus for couplir^ an expandable tubular member to a preexisting 
structure will be described. Referring to F^. 2a, a wellbore casing 200 and an open 
hole wellbore section 205 are positioned witMn a subtenanean fbntiation 210. The 
wellbore casing 200 and the open hole wellbore section 205 may be positioned in 
ariy orientation from the vertical directbn to th^ 
10 . In a preferred embodiment, an apparatus 215 is utiliamt to couple ian 
expandable tubular member to an end portion of the wellbore casing 200. In this 
manner, the open hole wellbore section 205 is provided with a cased porlBon. More 
generally, the apparatus 215 Is preferably utilized to form or repair wellbore casings, 
pipelines, or structural supports. 
15 \ The apparatus 216 preferably indudes a first support mern^ 

support rnentber 225, an expansion cone 230, an anchoring device 235, an 
expandable tubular member 240, one or rnqm upper sealing members 245, one or 
rrxm lower seaHng nrambere 250, and a flexible coupling elem 

The first support member 220 Is. preferably adapited to be coupled to a 
20 surface location* The first support member 220 is further coupled to the anchoring 
device 235. The first support menrtber 220 Is preferably adapted to convey 
pressurized fiuidic materials and/or electrical current and/or communication signals 
from a surfece location to the anchoring device 235. The first support menober 220 
may, for example, be conventional oonrvnerdaily available slick wire, braided wire, 
25 coiled tubing, or drilling stock material. 

The second support member 225 is preferably adapted to be coupled to a 
surface location. The second support member 225 is further coupled to the 
expar)sk)n cone 230. The second support member 225 Is preferably adapted to 
pennit the expansion cone 230 to be axially displaced relative to the first support 
30 member 220. The second support member 225 may. for example, be conventional 
commercially available slick wire, braided wire, coiled tubing, or drilling stock 
material. 

r In an alternative embodiment, the support member 220 is telesoopically 

coupM to the support rhember 225, and the support member 225 is coupled to 
r* i35 surface suppori[ structure. 
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The expansion cone 230 is coupled to the second support meml)er 225. The 
expansion cone 230 is preferably adapted to. radially expand the expandable tubular 
member 240 when the expansion corie 230 is axially displaced relative to the 
expandable tubular member 240. in a preferred eird)odiment. the expansion cone 
230 is provided substantially as disdosisd in one or more of the following: (1) U.S. 
utility patent appBcation serial no. 09/454.139. attorney dodcet no. 25791.3.02. filed 
on 12/3/1999. wNch claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1.293, attonray docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utflHy patent application serial no. 09/510.913, attorney docket no. 25791.7;02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
applkathm no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. 09^2.350, attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the behiBflt of the filing date of U.S. provistonal appiicatkin no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent appOcatran serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed ttie benefit of 
the filing date of U.S. proviskNial applicatkm no. 60/108.558. attorney docket no.. 
2S791 .9. filed on 1 1/16.1998; (5) U.S. provistonal patent appllcaflon no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent appHcattdn no. 09/523.460. adomey docket 
no. 25791.1 1.02. filed on 3/10i/2000. which claimed the benefit of ttie. filing date of 
U.S. provistonal appHcatton no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appHcatton no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
whtoh claimed ttie benefit of the filing dates of U.S. provistonal applteation no. 
6(yi21.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
appHcatton no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appltoattbn no. 09/511.941. attorney docket no. 25791^16.02. filed on 
2/24/2000, which claimed ttte benefit of ttie filing data of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. uttHty patent 
appllcatton no. 09/588.946, attorney docket no. 25791.17.02. filed oh June 7, 2000. 
which claimed tt« benefit of ttie filing date of U.S. provistonal patent applteatton, 
serial no. 60/137,998, attorney docket no. 25791.17. fited on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000. wNch claimed ttie benefit of ttie filing date of U.S. provisional application 
no. 60/131.106, attorney docket ho. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
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25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent appltcatnn no. 60/159.033. attorney docket no. 25791.37, 
Wed on 10/12/1999; and (16) U.S. provlstonal patent applicatton no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of which are 
incorporat e d herein by reference. 

The anchoring device 235 Is coupled to the first support menrtwr 220. The 
anchoring device 235 is preferably adapted to be controllably coupled to the 
expandable tubular member 240 and the open hole wellbore sedkm 205. In this 
manner, the anchoring device 235 preferably controllably anchors the expandable 
tubular member 240 to the open hole wellbore sectkNi 205 to fecHltaia the radial 
expanston of tha expan^lable tubular memiier 240 by the axial displacement of the 
expanskm cone 230. In a prefaiTed embodiment, the anchoring devtoe 235 includes 
one or more expancteble aiements 260 that are adapted to oontrollabiy extend from 
the body of the anchoring devtoe 235 to engage both the flexible ooupHng element 
255 and the open hofe wallbore. sedkm 205. In a prefened embodiment, the 
expandable etements 260 are actuated using flukJto pressure. In a prefened 
embodiment, the anchoring ctovice 235 is any one of the hydrauiteaHy adCiatad 
packers commercially avaliabie from Haniburton Energy Sen/toes or Baker-liughes. 

The expandable tubular membar 240 is remoypbly coupled to the expansion 
cone 230. The expandat>le tubular member 240 Is further preferably coupled to the 
flexible coupling element 255. 

In a preferred embodiment, the expandable tubular member 240 further 
includes a k>wer section 265. an intemnedlate section 270. and an upper sectton 
275. Iri a preferred embodiment, the lower sectton 265 is coupled to the flexible 
coupling element 255 In order to provWe anchoring at an end portfon of the 
expandable tubular nwmber 2401 In a prefenred embodiment, the wall thtekness of 
the tower and intermediate sections, 265 and 270. are less than the wall thtekness of 
the upper section 275 In order to optinrially couple the radially expanded portion of 
the expandable tubular member 240 to the wellbore casing 200 and the open hole 
wellbore sectton 205. 

In a pruned embodiment, the expandable tubular member 240 is further 
provided substantially as dtecksed In one or mors of the fbltowing: (1) U.S. utility 
patent appHcatton serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
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12/3/1999. yvhich claimed the benefit of the filing date of U.S/ provisional patent 
application no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utinty paterit application serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
applicatk)n no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
seriai no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000, w»hlch 
claimed the benefit of the filing date of U.S. provisional applicatton no. 60/119,611, 
attorney docket ho. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing data of U.& proviskmal application no. 60/108,558. attorney docket no. 
25791.9, flted on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546, 
filed on 2/180000; (6) U.S. utiiity patent applicatton no. 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10^000. whteh claimed the benefit of the filing date of 
U.8. provisional applicatton no. 60/124,042. fitod on 3/11/1999; (7) U.S. utility patent 
appHcafion no. 09/512,895, attorney docket rto. 25791.12.02, fited on 2/24/2000, 
which claimed the benefit of the filing da^ of U.S. prpvlstonal appBcatton no. 
60/121,841, attorney docket no. 25791.12, fited on 2/26/1999 and U.8. pravlstonal 
appBcatton no. 60/154,047, attorney docket no. 25791,29. fited on 9/16/1999; (8) 
U.S. utility appUcatton no. 09/511,941, attomey docket no. '25791.16.02. filed on 
2/24/2000, whteh daimed the benefit of the filing date of U.S. provtetonal sertel no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utHlty patent 
appBcatton no. 09/588.946, attomey docket no. 25791.17.02. fited on June 7. 2000. 
whtah daimed the benefit of the filing date of U.S. provteional patent applicatton 
serial no. 60/137.998. attorney docket no. 25791.17. fited on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/659.122. attorney docket no. 25791.23.02. fited on 
4/26/2000. which daimed the benefit of the filing date of U.S. provtetonal appKcatton 
no. 60/131.106, attomey docket no. 25791.23, fited on 4/26/1999; (11) U.S. 
provlstonal application no. 60/146,203, attorney docket no. 257i01.25, fited on 
7/29/1999; (12) U.S. provisional applteaOon no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provlstonal patent application serial no. 
60/162,671, attomey docket no. 25791.27, fited on 11/1/1999; (14) U.S. provisional 
application no. 60/159,(»9, attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provlstonal patent applteation no. 60/159,033. attomey dodtet no. 25791.37. 
fited on 10/12/1999; and (16) U.S. provlstonal patent applteation no. 60/165.228. 
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attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The upper sealing members 245 are coupled to the outer surfece of the 
upper portion 275 of the expandable tubular member 240. The upper sealing 
members 245 are preferably adapted to engage and fluididy seal the Interfece 
between the radially expanded exparKlable tubular member 240 and the weHbore 
OMing 200. In a preferred embodiment, the apparatus 215 includes a plurality of 
upper sealing membere 245. 

The lower sealing nr)errt)ere 250 are coupled to the outer surfece of the 
upper portion 275 of the expandable tubular member 240. The lower sealing 
members 250 are prefiSFably adapted to engage and fluididy seal the interfece 
between the radial^r expanded expandable tubular member 240 and the open 
wellbore section 205. In a preferred embedment, the apparatus 215 includes a 
pluririity of lower sealing members 250. 

The flexible coupling element 255 is coupled to the lower portion 265 of the 
expandable tubular member 240. Tlfe flexible ipoupling element 255 Is preferably 
adapted to radially expanded by the anchoring device 235 Into engagement within 
the wans of the open hole weUbore section 205. In this manner, the lower portion 
265 of the expandable tubular member 240 Is coupled to the walls Of the 6pen hole 
wellbore section 205. In a preferred embodimisnt. the flexible coupling element 255 
Is a slotted tubular member. In a preferred embodiment, the flexible coupling 
element 255 includes one or more hook elements for engaging the wails of the open 
hole wellbore section 205. 

As illustrated in FIG. 2a. the apparatus 215 Is preferably positioned with the 
expandable tubular member 240 positioned in overlapping relation with a portion of 
the wellbore casing 200. In this manner, the radially expanded tubular member 240 
is coupled to the lower portion of the wellbore casing 200. In a preferred 
embodlnrwnt, the upper sealing memtiers 245 are positioned in opposing relation to 
the lower portion of the wellbore casing 200 and the lower sealing members 250 are 
positioned in opposing relation to the walls of the open hote wellbore section 205. In 
this manner, the interface between the redially expanded tubular member 240 and 
the wellbore casing 200 and open hole wellbore section 205 is optimally fluididy 
sealed. 

As illustrated in RO; 2b. the apparatus 215 Is then anchored to the open 
hole wellbore section 205 i»lng the anchoring device 235. In a preferred 

29 



embodiment, the anchoring device 235 is pressurized and the expandat>le element 
260 Is radially extended from the anchoring device 235 causing the flexibie coupling 
element 255 to radially expand into intimate, contact with the walls of the open hole 
weltt)ore section 205. in this manner, the lower section 285 of the expandable 
tubular member 240 is removably coupled to the wails of the open hole wellbore 
section 205. 

In an alternative embodiment a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 240 and the wellbore casing 100 and/or the open hole welibore section 
205. The compressible cement md/or epbxy is then pemnitted to at least partially 
cure prior to the initiation of the tskM expansion process. In this manner, an 
arinular structural support and fluidic seal is provided around the tubular member 
240. 

As illuslfated in FIG. 2c the Expansion oone 230 Is then axially displaced by 
applying ah axial force to the second support member 225. In a prefened 
embodiment, the axial disptaoernent of the expansion cone 230 radially expands the 
expandable tubular memtier 240 into intinrate oonlact with the walls of the open hole 
wellbore section 205. 

In an alternative embodiment, as illustrated in FIG. 2d, the sOal 
displacement of the expansion cone 230 is enhanced by i(\jecting a pressurized 
fluidic material ihto the.annuiar space betweein the first support member 220 and the 
second support member 225. in this manner, an upward axial fbrpe is applied to the 
lower annidar feoe of the expansion cone 230 using the pressurized fluidic material, 
in this manner, a temporaiy need lor increased axial force during the radiai 
expansion process can be easRy satisfied. 

As illustrated in FIGS. 2e and 2f. after the expandable tubular member 240 
has been radially expanded by the axial displacement of the expansion cone 230, 
the first support member 220 and the anchoring device 235 ate preferably removed 
from expandable tubular member 240 by de-pressurlzing the anchoring device 235 
and then lifting the first support member 220 and anchoring device 235 from the 
w6llbore casing 200 and the open hole wellbore section 205. 

Refem'ng to FIGS, 3a, 3c, and 3d, an alternative embodiment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
stnicture will be described. Refening to Fig. 3a. a welibore casing 300 is positioned 
witNn a subterranean fbnnation 305. The wellbore casing 300 may be positioned In 
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any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 300 further includes one or more openings 310 that may have been the result 
of unintentional damage to the wellbore casing 300. or due to a prior perforation or 
fracturing operation performed upon the surrpuraiing subtenanean formation 305. 
As will be recognized by persons having ordinary sidll in the art, the opctnlngs 310 
can adversely affect the subsequent operation and use of the wellbore casbig 300 
unless they are sealed off. 

In a prefen»d embodiment, an apparatus 315 is utilized to seal off the 
openings 310 in the wellbore casing 300. More generally, the apparatus 315 is 
preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 315 preferabty includes a support member 320, an expansion 
oone 325. an anchoring device 330, ari expandable tubular member 335, and one or 
more sealing nwmbers 340. 

The support member 320 is preferably adapted to be coupled to a surface 
tocalion. The support member 320 Is further coupled to the expansion oone 325 
and the anchoring device 330. The support member 320 Is preferably adapted to 
convey pressurized fluidlc materials and/or etedrical current and/or communication 
sigruris from a surteoe locatidn to the anchoring device 330. The support member 
320 may. for example, be oonventiorial cpmmerctelly available ^llck wire, braided 
wbe, coited tubing, or drilling stock material. 

The expansion cone 325 is coupled to the support member 320. The 
expansion cone 325 is preferably actepted to radially expand the expandabte tubular 
member 335 when the expansion cone 325 is axially displaced relative to the 
expandable tubular member 335. In a prefened embodiment, the expansion oone 
325 Is provided substentially as disclosed in one or more of the following: (1) U.S. 
utilify patent application serial no. 09/454.139. attorney docket no. 25791.3.02. filed 
on 12/3/1999. which claimed the benefit of the filing date of U.S. provlstonal patent 
application no. 60/1 1 1,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatkNi serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
applicatton no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent appHcatkm 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.61 1. 
atiomey docket no. 25791.8; (4) U.S. utility patent applicatipn serial no. 09/440.338. 
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attorney docket no. 25791.9.02. filed on 11/15/1999. wtilch claimed the t>enem of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183.546. 
fBed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisk>nal application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appRcatton no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the twnefit of the filing dates of U.S. provistonal application no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provlstonal 
applteation no. 60/154,047, attorney docket no. 25791,29. filed on 9/16/1999; (8) 
U.S. utility applicatk>n no. 09/511,941. attorney docket no. 25791.16.02, filed on 
2/24^000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applteatkm no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000. 
which daftnad the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. flted on 6/7/1999; (10) U.S. 
utity patent ^pplkation no. 09/559,122, attorney docket no. 2&791 .23.02. filed on 
4/26/2000. whteh claimed the benefit of the filing date of U.S. provistonal application 
no. 60/131.106. attorney docket no. 25791.23. fited on 4/26/1999; (11) U.S. 
provistonal appHcatkin no. 60/146,203, iattomey docke>t no. 25791.25. fited on 
7/29/1999; (12) U.S. proviskmal applkatton no. 60/143.039. attorney docket no. 
25791.26. fited on 7/9/1999; (13) U.S. provistonal patent appllcatton sertel no. 
60/162,671. attorney docket no. 25791.27. fited on 11/1/1999; (14) U.S. provistonal 
applkatton no. 60/159,039. attorney docket no. 25791.36, fited on 10/12.1999; (15) 
U.S. provistonal patent applicatton no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent apfMtoatton no. 60/185.228. 
attorney docket no. 25791.39. fited on 11/12/1999, the dtectosures of whteh are 
incorporated herein by reference. 

The anchoring device 330 is coupled to the si4)port member 320 and the 
expanston cone 325, The anchoring deytee 335 is preferably adapted to controllably 
coupted to ttie expandable tubular member 335 to the wellbore casing 300. In this 
manner, the anchoring device 330 preferably controllably anchors the expandable 
tubular member 335 to the wellbore casing 300 to facilitete the radial expansion of 
the expandabte tubular member 335 by the fMial displacement of the expanston 
cone 325. in a preferred emtKxllment, the anichbring device 330 includes one or 
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more expandable elements 345 that are adapted to controllably extend from the 
body of the anchoring device 330 to radially displace corresponding eng^ement 
elements 350 provided In the expandable tubular member 335. In a prefened 
embodiment, the radial displacement of the engagement elements 350 couples the 
expandable tubular member 335 to the wellbore casing 300. In a prefened 
embodiment, the expandable elements 345 are pistons that are actuated using 
fhiidic pressure. In a preferred ertibodiment. the anchoring device 330 is any one of 
the hydraulically actuated anchoring devices commercially available from HaHiburtbn 
Energy Services or Baker-Hughes. 

In an alternative embodiment, the expandable elements 345 are explosive 
devices that controllably generate a ladlajly directed explosive force for radially 
dtepladng the engagement elisments 350. In a preferred embodiment, the explosive 
«(pandat>le efements 345 are shaped explbsive charges commercially available 
from Halliburton Energy Servioes, 

The expandable tubular member 335 Is renwvably coupled to the expansion 
cone 325. In a preferred embodiment, the isxpandable tubular member 335 includes 
one or more engagement devices 350 that are adaptad to be radially displaced by 
the anchoring device 330 into engagement with the waHs of the wellbore casing 300. 
In this manner, the expandable tubular member 335 is coupled to the wellbore 
casing 300. In a preferred embodiment, the engagement devices 350 include teeth 
for biting into the suifece of th^ wellbore casing 100. 

In a preferred embo(flmerit, the expandable tubular member 335 further 
includes a lower section 355. an intermediate section 360, and an upper section 
365. In a preferred embodiment, the lower section 355 incbides the engagement 
device 350 in order to providie anchoring at an end portion of the expandable tubular 
member 335. In a preferred embodiment, the wall thldaiess of the lower and 
intennediate sections. 355 and 360, are less than the wall thickness of the upper 
section 365 in order to optimally couple the radially expanded portton of the 
expandable tubular ntember 335 to the wellbore casing 300. 

In a preferred embodiment, the expandable tubular member 335 Is further 
provMed substentially as disclosed In one or more of the followirig: (1) U.S. utility 
patent applicatkm serial no. 09^454,139. attorney docket no. 25791.3.02. filed on 
12/3^1999, whteh claimed the benefit jof the filirig date of U.S. provisional patent 
appOcation no. 60/111,293, attorney docket no. 2^91.3, filed on 12^/1998; (2) U.S. 
utility patent applkatkxi serial no. 09/510.913. attorney docket no. 25791.7.02. filed 

33 



on 2/23/2000, which claimed the benefn of the filing date of U.S. provisional 
appllcatfon no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000. VKhich 
claimed the benefit of the filing date of U.S. provisimai application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
atlonwy docket no. 25791.9.02. filed on 11/15/1999, v»hfch claimed the twnefit of 
the rding date of U.S. provistonal applteatton no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provlskmal patent appHcatton no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent appiicatkm no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the t)eneflt of the filing date of. 
U.S. provisional appiteatton no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
applteatkxi no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
whfch claimed the benefit of the fiHng dates of U.S. provisbnal application no. 
60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
application r». 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applkation no. 09«1 1.941. attorney docket no. 25791.16.02. filed on 
2«4«000, which dabned the benefit of the filing dale of U.S. provistonal serial no. 
60/121.907., attorney docket no. 257»1.16. filed on 2/26/1999; (9) U.S. utility patent 
appDcatton no. 09/588,946. attorney docket no, 25791.17.02, filed on June 7, 2000. 
whfch claimed the benefit of the filing date of U.S. proviskxial patent appHcation 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appikaflon no. 09/559.122, attorn^ docket no. 25791.23.02, filed on 
4«6C000. which dainned the benefit of the filing date of U.S. proviskMiai applteafion 
rio. 60/131.106. attorney docket no. 25791.23, filed on 4/28/1999; (11) U.S. 
provisional application no. 60/148,203, attorney docket no. 26791.25, fiiad on 
7/29M999; (12) U.S. proviskmal appHcation no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1909; (13) U.S. pfoviskmal patent applteation serial no. 
60/162.671. attomey docket no. 25701.27. filed on 11/1/1999; (14) UiS. provistonal . 
appTreation no. 60/159,039, attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159.033. attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent applteation no. 60/165,228, 
attomey docket no. 25791.39, filed on 11/12/1999. the disctosures of whteh are 
incorporated herein by reference. 

The sealing members 340 are coupled to the outer surface of the upper 
portton 365 of the expandable tubular member 335. The sealing members 340 are 
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preferably adapted to engage and fluidldy seal the Interface between the radially 
expanded expandable tubular niember 335 and the welibore casing 300. In a 
prefened embodiment, the apparatus 315 includes a plurality of sealing members 
340. In a preferred embodiment, the sealing members 340 surfound and '»olate the 
opening 310. 

As illustrated In FIG. 3a, the apparatus 315 is preferably positioned wtthin the 
WBlbore casing 300 with the expandable tubular member 335 positioned In 
opposing relation to the opening 310. In a pretfened embodiment, the apparatus 
315 includes a plurality of sealing membere 340 that are positioned above and 
belowf the opening 310. In this manner, the radial expansion of the expandable 
tubular member 335 optimally fiuididy isolates the opening 310. 

As illustrated in FIG. 3b. the Expandable tubular member 335 of the 
apparatus 315 is th^n ienchored to the welibore casing 300 using the anchoring 
device 330. In a preferred enibodiment. the anchoring device 330 Is pressurized 
and the expandable element 345 is extended firom the anchoring device 330 and 
radially displaces the correspondlrig engagement elements 350 of the «q)andable 
tubular member 335 Into intimate contact with the welibore casing 300. In this 
manner, the lower section 355 of the eocpandabie tubular member 335 is cot4>led to 
the welibore casing 300. 

In an alternative embodiment, a compressbie cement and/or epoxy is then 
injected inio the annular space between the unexpended portion of the tubular 
member 335 and the welibore casing 300. The compressible cement and/or epo}^ 
is then permitted to at least parttaNy ciire prior to the initiation of the radial ^cpansion 
process. In this ntanner, an annular structural support and fluidic seal is provided 
around the tubular member 335. 

As Illustrated in FIG. 3c, the anchoring device 330 is then deactivated and 
the expansion cone 325 axteiily displaced by applying an axial force to the support 
member 320. In a prefen»d embodiment, the deactivatien of the enuring device 
330 causes the expandable elements 345 to radially retract into the anchoring 
device 330. Alternatively, the expandable elements 345 are resiliently coupled to 
the anchoring device 330. In this manner, the expandable elements 345 retract 
automatically upon the deactivation of the anchoring device 330. In a prefen^ 
embodimenti the axial displacement of the expansion cone 325 radially expands the 
expandable tubular member 335 into intimate contact with the walls of the welibore 
casing 300. 
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As illustrated in FIG. 3d, after the expandat)le tubular member 335 has bieert 
radially expanded by the axial displacement of the expansion cone 335. the su|>port 
membm- 320, expansion cone 325, and the anchoring device 330 are preferably 
removed from the expanded expandable tubular member 335. 

In a prefen«d embodiment, the opening 310 In the w^ellbore casing 300 is 
sealed off by the radially expanded tubular member 335. In this manner, repaire to 
the wellbore casing 300 are optimally provided. tMore generally, the apparatus 315 
is used to repair or form wellbore casings, pipelines, and structural supports. 

Refenring to FIG. 4, an embodiment of a system 400 for applying an axial 
force to the expansion cones 130, 230, and 325 includes a lifting device 405, a first 
support member 410, a shock absorber 415, and a second support member 420. In 
a preferred embodiment, the system 400 Is adapted to minimize the transfer of 
shock toads, created during the completion of the radial expahston of tubular 
membere by the expanston cones 130, 230, and 325, to the lifting device 405. In 
this manner, the radial e^qranston of tubular members by the e}q>ansion coiies 130. 
230 and 325 Is provMed In an optimally safe manner. 

The Hftjng device 405 is supported at a swface locatkm and Is ooupted to the 
ffeBt support member 410. The lifting devids 405 may comprise any number of 
oonventtonal comniercially avaBabto lifting devtom suitabto for manipulating tubular 
members within a weilbbre. . . 

The flret support member 410 is ooupted to the lifting device 405 and the 
shock absorber 415. The first support member 410 may opmprtee any nuntfMir of 
oonventtonal oommerciaiiy avaitablf support membere such as, for exampte, coitod 
tubing, a drill string, a wireline, brakted wire, or a sick Rne. 

The shock absorber 415 is coupted to the first support member 410 and the 
second support merTtf)er 420. Jhe shock at)sorber 415 is preferably adapted to 
absorb shock toads transmitted from the second support member 420. The shock 
absoriier 415 may be any number of oonventtonal commercially avaitebte shock 
absorbere. 

The second support member 420 is coupted to the shock absorber 415. The 
second support member 420 is further preferably adapted to be coupled to one or 
more of the expansion cones 130, 230 and 325. 

In a preferred embodiment, during operation of the system 400. the lifting 
device applies an axtel force to one of the expansion cones 130. 230 and 325 In 
order to radially expand tobular membere. In a prefened embodiment, upon the 
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completion of the radial expansion process, when the expansion cones 130, 230 
and 325, exit the radially expanded tubular nnembers, the sudden shock loads 
generated are absort)ed, or at least nrunimized, by the shock absorber 415. In this 
manner, the radial expansion of tubular members by pulling the expansion cones 
5. 130. 230 and 325 using the lifting device 405 is provided in an optimally safe 
manner. 

Referring to FIG. 5, an embodiment of a coupling system 500 for use in the 
expandable tubular members 140, 240. and 335 will now be described, in a 
preferred embodiment, ttie ^tem 500 includes an upper ring 505, a sealing 

10 element 510, and a lower ring 515. in a preferred embodiment, the upper ring 505, 
the sealing element 510. and the lower ring 515 are provided on the outer surfaces 
of the expandable tubular members 140. 240. and 335. In this manner, when the 
expandable tubular members 140. 240 and 335 are radially expanded, the upper 
ring 505. the sealing element 510, and the lower.ring 515 engage the interior 

is surface of ttie preexisting structure that the expandable tubular merhbers 140, 240 
and 335 are coupled to. In a preferred enibodbnent, the upper and tower rings, 505. 
aiid 515, penetrate the interior surface of the preexisthig structure that the 
expandable tubular mentbers 140, 240 and 235 are coupled to in older to optimally 
anchor the tubular mtenbers 140, 240 and 335 to the preexisting structure. In a 

20 preferred embodiment, the sealing element 510 is compressed into contact with the 
interior suriiace of the preexisting structure that the expandable tubutar members 
140, 240 and 335 are coupled to in order to optimally fiuldiciy seal the interface 
between the tubular members 140, 240 and 335 and the preexisting structure. 

In a preferred embodiment, the upper and lower rings. 505 and 515, extend 

25 firom the outer surteoes of the tiriHilar manors 140, 240 and 335 by a distenoe of 
about 1/64 to M inches. In a prefened embodiment Oie upper and lower rbigs. 505 
and 515. extend about 1/8* from the outer surfaces of ttie tubular members 140. 
240, and 335 in order to optimally engage ttie preexisting stoicture, 

in a prefened embodiment, ttie sealing element 510 extends from ttie outer 

30 surfaces of ttie tubular members 140. 240 and 335 by a distenoe substantially equal 
to the extension of ttie upper and lower rings. 505 and 515, above ttie outer 
surfaces of ttie tubular members 140, 240 and 335. In a prefened embodiment, ttie 
sealing element 510 is tebricated from rubber in order to optimally fluidjcly seal and 
engage ttie preexisttng structure. 



37 



In a preferred embodiment, the tubular members 140, 240 and 335 include a 
plurality of the coupUng systems 500. In a preferred embodiment, the coupHng 
systems 500 are provided on the lower, intermediate, and upper portions of the 
tubular members 140. 240. and 335. 

Referring now to FIG. 6* a preferred embodiment of an expandable tubular 
member 600 for use In the apparatus 115. 215 and 315 wHI be described. The 
tubular nriember 600 preferably Includes a lower portion 605, an intemiediate portion 
610. and an upper portlOTi 615. 

The lower portion 605 is coupled to the intemiediate portion 610. In a 
preferred embodiment, the tomr portion 605 Is further adapted to male with the 
anchoring devices 135. 235, and 330. In a pref^red embodiment, the lower portion 
605 further preferably includes one or more slotted portions 620 for fecHitatlng the 
radial expansion of the lower portion 605 by the anchoring devices 135, 235, and 
330. In this manner, the lower portion 605 of the tubular member 600 is preferably 
radlaMy expanded by the anchoring devices 135. 235, and 330 into contact wUh the 
pieexistbig structure. Furttiermore. in this manner, the lower portion 605 of the 
tubular nwmber 600 is anchored to the preexisting structure prior to the initiation of 
the radial expansion process. 

The intermediate portion 610 is coupled to the lower portion 605 and the 
upper portion 615. In a preferred embodiment, the vinrtlthicicneMes of the 1^ 
intemradiate portions. 605 and 610. are less than the wall thidoiess of the upper 
portion 615 in order to facUltate tha radial expanskxi of the tubular member 600. In 
a, prefened embodiment, the lower and Intemiediate portions. 605 and 610. are 
preexpanded to mate with the expansion cbne. 

Referring to FIG. 7. . a. pr^Brred . embpdirnent of an expandable tubular 
member 700 for use in the apparatus 115, 215 and 315 wiU be described, in a 
prefened embodirrient, the tubular member 700 mhimtees the shodc loads created 
upon the completion of the radial expansion process; In a prefened embodiment, 
the tubular merhber 700 includes a lower portion 705. a lower tiansltionaiy portion 
710. an intennediate portion 715, ah upper transltionary portion 720. an upper 
portion 725. and a sealing element 730. 

The lower portion 705 is coupled to the lower transltionary portion 710. The 
lower portion 705 is preferably adapted to mate with the expansion cone and the 
anchoring device. 
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The lower transrtipnary portion 710 is coupiecl to the lower portion 705 and 
the intermediate portion 715. \n a preferred embodiment, the lower transitionary 
portion 710 is adapted to mate with the expansion cone. In a preferred 
enttKKliment, the wall thicknesses of the lower portion 705 and the lower 
5 transitionary portion 710 are less than the wail thicknesses of the intermediate 
portkwi 715, the upper transitionary portton 720 and the upper portkm 725 in order to 
optimally fadlttate tt>e radial expansion process. 

The intenmediate portion 715 is coupled to ttie lower transitionary portion 710 . 
and the upper transWonaiy portion 720. in a prefened embodimeint. ttie outside 
10 diameter of the intemnedlate portion 715 is less tiian ttie wall ttrickhesses of the 
tower portton 705 and the upper portion 725. 

The upper transitionary portion 720 Is coupled to ttie intermediate portion 
715 and ttie upper portion 725. 

The iqjper portion 725 is coupled to ttie upper transitionary portion 720. 
15 - The sealing element 730 is coupled to the outside surface of the 
intermediate portion 715. In a preferred embodiment, ttw outside diameter of ttie 
sealing etoment730 is toss ttian or equal to ttie outsMe diameter of ttie tower portion 
705 and ttie upper portion 725 in order to optimally protect ttie sealing etoment 703 
durtog placement of the tubular member 700 wttNn ttie preexisting structure. 
20 In a pr^erred embodiment, during the radtel expanston of the tobuleir 

member 700 using ttie«pparatos 115, 215 and 315. tt)e preexpanslon of.ttie upper 
transitionary portion 720 and ttie upper portion 725 reduces ttie shock toads typicaliy 
created during ttie end portion of the radial expanston process; in ttils manner, ttie 
radial expanston process Is optimally provided in a safe manner. Furthemiore, 
25 because ttie sealing etoment 730 is preferably recessed below ttie surteces of ttie 
tower portion 705 and ttie upper portion 725, ttie sealing element 730 is optimally 
protected from damage during the placement of ttie tubular member 700 wittiln ttie 
preexisting sbucture. 

Referring to FIG. 8, a preferred embodiment of an expandabto tubular 
30 member 800 for use In ttie apparatus 115, 215 and 315 win be described'. The 
; tubular member 800 preferably includes a tower portion 805. an intennedlate portion 
810, and an upper portion 815. 

The lower portion 805 is coupled to ttie intermediate portion 810. In a 
prefened embodiment, .ttie tower portion 805 is furttier adapted to mate witti ttie 
35 expanston cones 130. 230. 325 and ttie anchoring devtoes 135. 235, and 330. 
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The intermediate portion 810 is coupled to the lower portion 805 and the 
upper portion 815. In a preferred emlwditnent. the wall thicknesses of the lower and 
Intermediate portions. 805 and 810, are less than the wall thickness of the upper 
portion 815 In order to facilitate the radial expanston of the tutujlar member 800. In 
5 a preferred emlxxliment, the lower and Intermediate portions. 805 and 810. are 
preexpanded to mate with the expansion cone. 

The upper portton 815 Is coupled to the intermediate portion 810. In a 
pfeferred embodiment, the upper portion 815 further preferably Includes one or 
more stotted portkMU 820 for fadl'rtating the radial expansion of the upper portion 
10 815 by the expansion cones 130. 230, and 325. in this manner, the upper portion 
815 of the tubular member 800 is. preferably radiaHy expanded by the expanskm 
cones 130, 230. and 325 with minimal shock toads when the expanston cones 130, 
230 and 325 exit the expandable tubular member 800. 

Referring to RG. 9. a preferred embodiment of a method of applying an axial 
15 force to the expanston cones 130. 230. and 325 will now be described. In a 
prefened embodiment, the axiai displaoement of the expanston cones 130. 230. and 
325 during the radial expanston process is provided by applying an axial fbroe to the 
expanston cones 130, 230. and 325. In a preferred embodiment, the axial force 
provMed includes the appltoatton of a substantially constant axial force for some 
time perfods and the appllcatton of increased axial force for other time periods in 
order to optinraily fedtKate the radial expanston process by minimizing the effects of 
fridton. In a prefiBrred embodiment, the appllcatton of the Increased axial force is 
provided on a periodte basis in order to opOmaliy provtoe a variabte contact area 
between the expansion cone and the tubular member being expanded. In an 
alternative embodiment the appiteatton of the increased axial force Is provMed on a 
random basis in order to optimally provtoe a variabto contact area between the 
expansion cone and the tubuiar member being expanded. In a preferred 
embodiment, the duty cyde of the appllcatton of constant and increased axial forces 
ranges from about 90/10 % to 60/40 % in order to optimally radially expand the 
tubuiar members, ji^ a preferred embodiment, the ratto of the increased axial force 
to the substantially constant axial force ranges from about 1 .5 to 1 to about 4 to 1 in 
order to optimally provkie a variable contact area between the expansion cone and 
the tubular nnember being expanded, promote more even wear of the exparision 
cone, and dean debris from the expanston cone surface. 
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Referring to FIGS. 10a to 10i, an emtxxliment of an apparatus and method 
for forming a vyellbore casing will now be described. As illustrated in FIG. 10a, a 
wellbore casing 1000 and an open hole wellbore section 1005 are pn>\rided in a 
subtenBnean fonration 10l6. The wellbore casing 1000 and open hole wellbore 
5 section 1005 may be orientated at any orientation ranging from the vertical to the 
horizontal. In a preferred embodiment, a new section of wellbore casing is formed in 
the open hole wellbore section 1005 using an apparatus 1015. More generally, the 
apparatus 1015 is utilized to fbnm or repair wellbore casings, pipelines, or structural 
supports. 

10/ The apparatus 1015 preferably includes a first support member 1020, a 

second support member 1025, an expansion cone 1030, an anchoring devioe 1035, 
an expandable tubular member 1040, one or more upper sealing members 1045, 
one or more lower sealing memt)ers 1050, and a flexible coupling element 1055. 
The first support member 1020 is preferably adapted to be coupled to a 

15 surfeoe location.' The first support member 1020 is further coupted to the anchoring 
device 1035. The first support member 1020 Is prieferably adapted to convey 
pressurized fluidic materials and/or electrical curreiit and/or pommunlcaUon signals 
from a surfeoe location to the anchoring devioe 1035. The first support member 
1020 may, for example, be conventional commerdally available slick wire, braided 

20 wira, coiled tubing, or drillirig stock material. 

The second support member 1025 is preferably adapted to be coupled to a 
surfeoe locatton. The second support member 1025 is further coupled to the 
mpan8k)n cone 1030. The second support member 1025 is preferably adapted to 
pennit the expansion cone 1030 to be axially displaced relative to the first support 

25 member 1020. The second support member 1025 may, for example, be 
conventtonai commercial^ available slick wire, braided wire, coiled tubing, or drilling 
stock nrmterial. 

In an alterrtative embodiment the support member 1020 is telescopically 
coupled to the support member 1025, and the support member 1025 is coupled to a 
30 surface support member. 

The expanston cone 1030 is coupled to the second support memt)er 1025. 
The expansion cone 1030 is preferably adapted to radially expand the expandabie 
tubular meml)er 1040 when the expansion cone 1030 is axially displaced relative to 
the expandabie tubular member 1040. In a prefened embodiment, the expansion 
35 cone 1030 is provided subsfentialiy as disclosed in oie or more of the folkywing: (1) 
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U.S. utility patent application serial no. 09/454.139, attorney docket no. 25791.3.02, 
filed on 12^1999, vvttich claimed the benefH of the filing date of U.S. provisional 
patent application no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; 
(2) U.S. utility patent applteatton serial ho. 09/510,913. attorney docket no. 
25791.7.02. filed oh 2/23/2000. which claimed the tienefit of the filing date of U.S. 
provistonai applicatkm no. 60/121.702. filed on 2/25/1999; (3) utility patent 
application serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 
2/10/2000. whteh claimed the benefit of the filing date of U.S. provisional application 
no. 60/119.611, attorney docket no. 25791.8; (4) U.S. utility patent application serial 
no. 09/440,338, attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed 
the benefit of the filing date of U.S. provisk)nal applteatton no. 60/108,558, attorney 
docket no. 25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 
60/183.546. filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. 
attorney docket no. 25791.11.02, filed oii 3/10/2000. which claimed the benefit of 
the filing date of U.S. provistonal applteation no. 60/124.042, filed on 3/11/1999; (7) 
U.S. utility patent appinatton no. 09/512.895. attorney docket no. 25791.12.02. filed 
on 2/24/2000. vMch dabned the benefit of the HHng dates of U.S. proviskmal 
applkiatkm no. 60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and 
U.S. provistonal applteatibn no. 60/154,047, attorney docket no. 25791.29. filed on 
9/16/1999; (8) U.S. utility applicatton no; 09/511.941. attorney docket no. 
25791.16.02. filed on 2/24/2000, iwhich claimed the benefit of the flUng date of U.S. 
provlsk}nal serial no. 60/121,907. attorney docket no. 25791.16, filed on 2/26/1999; 
(9) U.S. utility patent appHcatkm no. 09/588.946, attorney docket no. 25791.17.02, 
filed on June 7. 2000. whteh claimed the benefR of the filing date df U.S. provtetonal 
patent applicatton serial no. 60/137.998. attorney docket no. 25791.17. filed on 
6/7/1999: (10) U.S. utility patent applteatlon no. 09/559,12^. fttomey docket no, 
25791.23.02. filed on 4/26/2000, whk:h daimed the benefit of the filing date of U;S. 
provisional application no. 60/131,106, attodhey docket na 25791.23, filed on 
4/26/1999; (11) U.S. proviskmal applteatkm no. 60/146,203. attorney docket no. 
25791.25. filed on 7/29/1999; (12) U.S. provistonai applicatton no. 60/143.039, 
attorney docket no. 25791.26. filed on 7/9/1999; (13) U.S. provisional patent 
applteatkMi serial no. 65/162,671, attorney docket no. 25791.27. filed on 11/1/1999; 
(14) U.S. provistonai application no. 60/159.039, attorney docket no. 25791.36, filed 
on 10/12,1999; (15) U.S. provistonai patent application no. 60/159,033, attorney 
docket no. 25791.37, filed on 10/12/1999; and (16) U.S. provisional patent 
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application no. 6(V165^8, attorney docket no. 25791.39. filed on 11/12/1999, the 
disclosures of which are incorporated herein by reference. 

The anchoring device 1035 is coupled to the first support nrtember 1020. 
The anchoring device 1035 is preferably adapted to be controllably coupled to the 
expandable tut>ular nnember 1040 and the open hole wellbore section 1005. in this 
manner, the anchoring device 1035 preferably conbnoilably anchors the expandable 
tubular member 1040 to the open hole wellbore section 1005 to facilitate the radial 
expansion of the expandable tubular member 1040 by the axial displacement of the 
expansion cone 1030. 

In a preferred embodiment, the anchoring device 1035 includes one or more 
expandable elements 1060 that are adapted to contrdtabty extend from the body of 
the anchoring device 1035 to engage both the fle)dble coupling element 1055 and 
the open hole wellbore section 1005. In a prsfenned embodiment, the expandable 
elements 1 060 are actuated using fluidic pressure. 

In a preferred embodiment, the anchoring device 1035 ifurther includes a • 
fluid passage 1036 adapted to receive a ball plug or other similar vaMng element. 
In this manner, fluidic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be tiontrollably plugged. In a preferred ennbodlment, . 
the anchoring device 1035 is any one of the hydraullcally actuated packers 
commercially available frcNm Halliburton Energy Services or Baker-Hughes, modified 
in aooordanoe with the teachings of the present dlsdosure. 

In a preferred embodiment, the anchoring devices 135. 235, and 330 are 
also nrxxlified to includes a fluM passage that can be controllably plugged In order to 
perrrrit fluidto materials to be exhausted from the anchoring devices 135. 235, and 
330. 

The expandable tubular member 1040 is removably coupled to the 
expand cone 1030. The expandable tubular member 1040 is further preferably 
coupled to the flexible coupling element 1055. 

In a preferred embodiment, the expandable tubular rifiember 1040 further 
includes a tower sectton 1065, an intermediate section 1070, and an upper section 
1075. In a preferred embodiment, the lower section 1065 is coupled to the flexible 
coupling element 1055 in order to provide anchoring at an end portton of the 
expandable tubular member 1040. In a preferred embodiment, the wall thickness of 
the bwer and intemnediate secttons, 1065 and 1070, are less than the wall thickness 
of the upper sectton 1075 in order to optimally couple the radially expanded portion 
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of the expandable tubular member 1040 to the wellbore casing 1000 and the open 
hole wellbore section 1005. 

in a preferred embodiment, the expandable tubular nwmber 1040 is further 
provided substantially as dtedosed in one or more of the follovving: (1) U.S. utility 
patent application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serlal no. 09/610.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provistonal 
application no. 60/121J02, filed on 2/25/1999; (3) U.S. utility patent applicatkm 
serial no. Q9(502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket na 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the fiDng date of U.S. proviskmal application no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. proviskMial patent application no. 60/183,548. 
filed on 2/18/2000; (6) U.S. utility patent applkatton no. 08/523.460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. Whteh claimed the benefit of ttie flHng date of 
U;S. proyistonal application no. 60/124,042* filed on 3/11/1999; (7) U.S. uUltty patent 
applteatton no. 09/512.895, attomey docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of ttie fling dates of U.S. provisional applicatkm no. 
6Qri21.841. attomey docket na 25791.12, filed on 2/26/1999 and US. provisional 
applicatkm no. 60/154.047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applcation no. 09/511.041. attomey docket no. 25791.18.02. filed on 
2/24/2000, which claimed Vh» benisfit of the filing date of U.S. proviskinal serial no. 
60/121,907, attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applteation no. 09/588,946. attomey docket no^ 25791.17.02, filed on June 7, 2000. 
which claimed the benefit of the filing date of US. proviskxial patent application 
serial no. 60/137,998. attomey docket no. 25791.17. filed on 6/7/1999; (10) U.8. 
utility patent applteation no. 09^59.122. attomey diocket no. 25791.23.02. filed on 
4/26/2000. which claimed ttie benefit of the filing date of U.S. provistonal applicatton 
no. 60/131.106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.si 
provisional applteation no. 60/146.203. attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143.039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
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60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provi8k)nal patent application no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

In a preferred embodiment, ttie expiandable tubular member 1040 is further 
provkied in accordance with ttie teachings of embodiments of expandable tubular 
members described above and illustrated in FIGS. 5-8. 

The upper sealing members 1045 are coupled to the outer surface of the 
upper portion 1075 of the expandable tubular member 1040. The upper sealing 
members 1045 are preferably adapted to engage and flukitely seal ttte interface 
between the radially expanded expandable tubular member 1040 and ttie weHbbre 
casing 1000. In a prsfenred embodiment, ttie apparatus 1015 Includes a plurality of 
upper sealir^ membere 1045. 

The lower sealing members 1050 are coupled to ttw outer surface of the 
upper portkm 1075 of ttw Mcpandabie tubular member 1040. The tower sealing 
membere 1050 are preferably adapted t6 engage and fluklidy seal the hterfaoe 
between thd radlelly expanded expandable tubular rnember 1040 and the open 
wellbore sedton 1005. In a prefened embodimmt. the apparatus 1015 indudee a 
plurality of lower sealing members 1050. 

The flexible toupling element 1055 is coupled to the lower portton 1065 of 
ttte expandeble tubular member 1040. The flexible coupling element 1055 is 
preferal^ adapted to radially expandisd by the anchoring devk^ 1035 Into 
engagement wtthin ttie waUs of ttw open hole weilbore section 1005. In ttils 
manner, ttie lower portkm 1065 of ttie expandable tutHilar member 1040 is coupled 
to ttie walls of ttie open hole wellbore section 1005. In a prefiened embodiment, ttie 
flexible coupling element 1055 is a slottidd tubular member. In a preferred 
embodiment, ttie flexible coupling element 1055 includes one or more hook 
elements for engaging ttie walls of ttie open hole wellbpre seetton 1005. 

As iilusttated in FIG. 10a. ttie apparatus 1015 Is preferably positioned witii 
ttie expandable tubular menriber 1040 positioned in overlapping relation witti a 
portion of ttie wellbore casing 1000. In ttiis manner, ttie radially expanded tubular 
member 1040 is coupled to ttie tower portion of ttie wellbore casing 1000. In a 
preferred embodiment, ttie upper sealing members 1045 are pMitioned in opposing 



relation to the lower portion of the wellbore casing 1000 and the lower sealing 
nnembers 1050 are positioned in opposing relation to ttie walls of the open hole 
wellbore section 1005. In this manner, the Interface t)etween the radially expanded 
tutMJiar memt)er 1040 and the wellbpre casing 1000 and open hoto weill>ore section 
5 1005 is optimally fluidicly sealed. 

As inustrated in FIG. 10b. in a prefened embodiment, a quantity of a non- 
hardenable fluidic material Is then injected into and then out of the apparatus 1015. 
In a prefen^ embodiment, ttie non-hardenable material Is discharged from the 
apparatus 1015 using the valveable flow passage 1065. The non-hardenable fluidic 

10 rnaterial may be any numt^r of conventional commercially available fluidic materials 
such as, for dxanriple, drilling mud. 

As Illustrated in FIG. 10c, in a preferred embodiment, a quantity of a 
hardenaUe fluidic seallrig material is ttien injected into and put of the apparatus 
1015. In a prefenned embodiment, the hardenaUe fluidic sealing material is 

15 exhausted from the apparatus 1015 using tiie valveable flow passage 1065. In a 
prefened embodiment the hardenable fluidic sealing material is permitted to 
completely fill the annular space betweeri the tubular member 1 040 arid the open 
hole weObore section lOOS. The hardenable fluidic sealing material may be any 
number of conventional commercially avaflable materials such as. M example, 

20 cement, slag mix and/or epoxy resin. In this manner, a fluidic seaOng annular 
element is provided around the radially expanded tubular member 1040. 

As Illustrated In FIG. lOd, in a preferred embodiment, another quantity of a 
non-hardenabie fluidic material is ttien injected into and out of ttie apparatus 101& 
in a preferred ernbodirnent, a ball plug or dart 1080, or ottier similar fluid passage 

25 blocking device, is placed Into ttie nonrhardenable fluM material. In a preferred 
embodiment ttie ball plug 1080 then seate in and seals off ttie valveable fluid 
passage 1065. in this manner, ttib anchoring device 1035 Is then pressurized to 
anchor the tubular member 1 040 to the open hole wellbore section 1 005. 

In an alternative embodiment, the valveable fluid passage 1065 includes a . 

30 remote or reassure activated valve for sealing off the valveable fluid passage 1065. 

As illustrated in FIG. lOe, in a prefened embodiment, the apparatus 1015 is 
then anchored to the open hole wellbore section 1005 using the anchoring device 
1035. In a preferred embodiment, ttie anchoring device 1035 is pressurized and the 
expandable element 1060 is radially extended from ttie anchoring device 1035 

35 causing the flexible coupling element 1055 to radially expand into intimate contact 



with the walls of the open hole wellbore section 1005. In this manner, the lower 
section 1065 of the expandable tubular member 1040 is removably coupled to the 
walls of the open hole wellbore section 1005. 

As illustrated in FIG. lOf. the expansion cone 1030 is then axially displaced 
by applying an axial force to the seoond support member 1025. In a preferred 
embodbnent. the axial displacenient of the expansion cone 1030 radially expands 
the expandable tubular member 1040 into intimate contact with the walls of the open 
hole wrilbore section 1005. 

In an alternative embodiment, as illustrated in FIG. lOg. the axial 
(Hsfteoement of the expansion cone 1030 is enhanced by injecting a pressurizkl 
fluidic material into the annular space between the support member 1020 and 
tlie seoond support member 1025. In this manner, an upward axial force is applied 
to the lower annular face of the expansion cone 1030 using the pressurized fydic 
material. In tMs manner, a tempor»y need for increased axial force during the 
radial expansion process can be easily satisfied. 

In a pre(en«d embodiment, the hardenabie fluidic sealing material Is then 
pennitted to at least partial curs. 

As iliustiated in FIGS. lOh and lOi, after the expandable tubular member 
1040 has been radially expanded by the axial displacement of the expansion cone 
1030. the firM support member 1020 and the anchoring device 1035 are preferably 
removed from wqDandabie tubular m«nber 1040 by deiiressurUng the anchoring 
disvice 1035 and then HfUng the firet support member 1020 and anchoring device 
1035 from the wellbore casing 1000 and the open hole wellbore section 1005; 

In a preferred embodiment, the resulting new secfon of wellbore casing 
includes the radially expanded tubular member 1040 and the outer annular layer of 
the cured fluidic sealing material. In this manner, a new section of wellbore casing 
is optimally provided. More generally, the apparatus 1015 is used to form and/or 
repair wellbore casings, pipelines, and structural supports. 

Referring to FIGS. 11a to 11g. an altematiye embodiment of an apparatus 
and method for coupling^n expandable tubular member to a preexisting structure 
will now be described. Referring to Rg. 11a. a wellbore casing 1100 is positioned 
within a subtenaneanformatioh 1105. The wellbore casing il 00 may be positioned 
in any orientation from the vertical direction to the horia>ntel direction. The wellbore 
casing 1100 further includes one or nwre qgenings 1110 that may have been the 
result of unintentional damage to the wellbore casing 1100. or due to a prior 
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perforation or ftBcturing operation peifonned upon the surrounding subterranean 
fomtation 1 105. As will t)e recognized by persons having onJinary skill in the art the 
openings 1110 can adversely affect the subsequent operation and use of the 
wellbore casing 1 1 00 unless they are sealed off. 

In a preferred embodiment, an apparatus 1115 is utilized to seal off the 
openings 1 1 10 In the wellbore casing 1 100. More generally, the apparatus 1 1 15 is 
preferably utUlsKJ to form or repair wellbore casings, pipelines, or stoictural 
supports. 

The apparatus 1115 preferat>ly Includes ^ first support member 1120, a 
seoond.support member 1125, an expansion cone 1130, an anchoring device 1135, 
and expandable tubular member 1140, arid one or more sealing members 1145. 

The first support member 11^ Is preferably adapted to be coupled to a 
surface location, the first support member 1 120 Is further coupled to the anchoring 
device 1135. The first support member 1120 is preferably adapted to convey 
pressurized fluldic materials and/or electrical Current and/or communication signals 
from a surface location to the anchoring device 1135. The first support member 
1 120 prsferabiy has a substantiaiiy iwllow annular cross secUonai shape. The first 
support member 1120 may. for example, be febikated from oorwentional 
commercially avaHabie side wire, braided wire, coiled tubing, or drilling stodc 
material. 

The second supportmember 1 125 is prsfsrably adapted to be coupled to a 
surface location, the second support niember 1125 is iiirther coupled to the 
expansion cohe 1 130. The second support member 112S is preferably adapted to 
pennit the expansion cone 1130 to be axiaUy displaced relative to the first support 
member 1120. The second support merhber 1125 may, tor exampte, be 
conventionai commercially available slide wire, braided wire, coited tubing, or drilling 
stodc rifiaterial. / 

In a preferred embodiment, the first support member 1120 is coupled to a 
surface location by a slip joint and/or sliding sleeve apparatus that is concentrically 
coupled to the second support member 1 125. 

The expansion cone 1130 is coupled to the second support niember 1125. 
The expansion cOhe 1130 is preferably adapted to radially expand the expandat}le 
tubular member 1 140 when the expansion cone 1 130 is axially displaced relative to 
the expandabte tubular member 1140. in a prefenned embodiment, the expansion 
cone 1 130 is provided substehtially as disdosed In one or more of the fdlowing: (1) 
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U.S. utility patent application serial no. 09/454.139, attorney docket no. 25791.3.02, 
filed on 12/3/1999. which claimed the t)enefit of the filing date of U.S. provisional 
patent application no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09/510.913. attorney docket no. 
25791 .7.02. filed on 2/23^000, vAnch claimed the twnefit of the filing date of U.S. 
provisional application no. 60/121.702. filed on 2/25/1999; (3) U.S. utflity patent 
application, serial no. 09/502.350. attorney dodcet no. 25791.8.02. fijed on 
2/10/2000, which daimed the benefit of the filing date of U.S. provlstonal applteatk)n 
no. 60/119.611, attorney docket no. 25791.8; (4) U.S. utility patent application serial 
no. 09/440.336, attorney docket np. 2579i.9.d2. filed on 11/1S/1999. which claimed 
the benefit of the filing date of U.S. provlskMial api^ication no. 60/108.558. attorney 
docket no. ^91.9. filed on 11/16.1998; (5) U.S. provisional patent appHcation no. 
60/183,546, filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. 
attorney docket no. 25791.11.02. filed 6n 3/1(»2000, whk:h dairned ttte benefit of 
ttie filing date of U.S. provisional applk»tion no. 60/124.042, filed on 3/11/1999; (7) 
U.S. utility patent application no. 09/512.895, attorney docket no, 25791.12.02. filed 
on 2/24/2000. which claimed the benefit of the filing dates of U.S. pravisional 
application no. 60/121,841. atiomey docket ho. 25791.12. flted on 2/2B/1999 and 
U.S, provisional applkation no. 60/154.047, atiomey docket no. 25791.29, filed on 
8/16/1999; (8) U.S. utility applkation no. 09/511.941. atiomey docket no. 
25791.16.02, filed on 2^4/2000, whteh daimed Oie benefit of ttie filing date of U.S. 
provisional serial no. 60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; 
(9) U.S. utility patent appUcation no. 09/588.946, attorney docket no. 25791.17.02, 
filed on June 7, 2000. which daimed ttie benefit of tiie filing date of U.S. proviskMial 
patent applteation serial no. 60/137,998. attomey docket no. 25791.17, filed on 
6/7/1999; (10) U.S. utility patent application no. 09/559,122. attomey docket no. 
25791.23.02. filed on 4/26/2000. which daimed ttie benefit of ttie filing date of U.S. 
provlstonal application no. 60/131,106. attomey docket no. 25791.23, filed on 
4/26/1999; (11) U.S. provistonal application no. 60/146,203. attorney docket no. 
25791.25. filed on 7/29/1999; (12) U.S. provlstonal application no. 60/143,039. 
attomey docket no. 25791.26, filed on 7/9/1999; (13) U.S. provlstonal patent 
application serial no. 60/162,671. attomey docket no. 25791.27. filed on 11/1/1999; 
(14) U.S. provistonal appifcation no. 60/159,039. attorney docket no. 25791.36, filed 
on 10/12.1999; (15) U.S. provisional patent application no. 60/159,033. attomey 
docket no. 25791.37. filed on 10/12/1999; and (16) U.S. provistonal patent 

49 



application no. 60/165.228, attorney docket no. 25791.39. filed on 11/12/1999. the 
dtedosures of which are incorporated herein by reference. 

The anchoring device 1135 is coupled to the first support member 1120. 
The anchoririg device 1135 is preferably adapted to be controllably coupled to the 
expandable tubular member 1 140 and the vvellbore casing 1 100. In this manner, the 
OKhoring device 1135 preferably bontrollably anchors the expandable tubular 
member 1140 to the weHbore casing 1100 to facilitate the radial expansion of the 
expandable tubular member 1140 by the axial displacement of the expansion cone 
1130. In a preferred embodiment, the ahchoring device 1135 includes one or more 
expandable elements 1150 that are adcqited to oontrollab^ extend from the body of 
the anchoring device 1135 to engage both the expandable tubular member 1140 
and the wellbore casing 1 100. In a preferred embodiment, the expandable elements 
1150 are actuated using fluidic jHi^re. In a prefarrad embodiment, the anchoring 
device 1 135 is any phe of the hydrauiicaHy actuated padwrs commercially avalabie 
from Haiburton Energy Services or Baker-Hughes modified in accordance wNh the 
teachings of the present disdosure. 

The expandable tubular member 1140 Is rentovably coupled to the 
expansion cone 1130. The expandable tubular member 1140 is further preferably 
adapted to be removably coupled to the expandable elements 1 1SO of the anchoring 
device 1135. In a preferied embodiment, the expandable tubular member 1140 
includes one or more anchoring windows 1155 for pem^ttlng the expandable 
elements 1150 of the anchoring device 1135 to. engage the wellbore casing 1100 
and the expandable tubular member 114|0. 

In a preferred embodiment, the expandable tubular member 1140 further 
Includes a lower section 1 160. an intermediate section 1165, and an upper section 
1170. In a prefsned embodiment, the lower section 1160 rests upon and is 
supported by the expansion cone 1130. In a preferred embodiment the 
Intermediate section 1165. includes the anchoring windows 1155 in order to provide 
anchoring at an intenmediate portion of the expandable tubular member 1 140. 

In a preferred embodimerit. the expandable tubular member 1140 is further 
provided substentiaiiy as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1099, whfch claimed the benefit of the filing date of U.S. provlstonal patent 
appOcatton no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appHcaUon serial no. 09/510.913. attorney docket no. 25791.7.02. filed 

50 



. > ■ ■ 

on 2/23/2000. which claimed ttie benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utiiity patent application 
serial no. 09/502.350. attonney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. pro\nsionai application no. 60/119,611. 
5 attorney docket no. 25791 .8; (4) U.S. utiiity patent applicatton serial no. 08/440,338. 
attorney docket no. 25791.9.02, filed on 1 1/15/1999. whteh claimed the benefit of 
the flung date of U.S. provisional application no; 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. proviskmai patent applicatton rio. 60/183.646. 
fliaid on 2/18/2000; (6) U.S. utility patent applteation na 09/523,460. attorney docket 

10 no. 25791.11.02. filed on 3/10/2000. whteh dabfted the benefit of the filing date of 
U.S. provisional appiteation nd. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
appllcatkm no. 09/512,895, attorney docket no. 25791.12.02. filed on 2^4/2000,, 
which dalmed the benefit of the filing dates of U.S. provisional applicatk)n no. 
60/121.841, attorney docket ho. 25791.12, flled on 2/26/1999 and U.S; provisional 

15 application no. 60/154.047; attorney docket no. 29791 .29, filed oh 9/16/19i99; (8) 
U.S. utiRly applteeOon no. 09/5ll.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. piovistonai serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999: (9) U.S. utiiity patent 
applteation no. 09/588.946. attorney docket no. ^791.17.02. filed oh June 7, 2000. 

20 whteh claimed the benefit of the filing date of U.S. provistonal patent applteaUpn 
serial na 60/137^998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utflity patent applteation no. 09/559,122. attorney docket no, 25791.23.02. filed on 
4/26/2000. whteh dalmed the bmefit of the filing date of U.S. provisional applteation 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

25 provisional application no. 60/146.203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonai application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provlstorial 
applteation no. 60/159,039. attorney docket no. 25791.36, flled on 10/12.1999; (15) 

30 U.S. provisional (>atent applteation no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S.^ provistenal patent application no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999, tiie disdosures of whteh are 
incorporated herein l>y reference. 

Tiie sealing members 1145 are coupled to the outer surface of the 

35 expandable tubular member 1140. The sealing menibers 1145 are preferatily 
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adapted to eng^e and fluididy seal the interface txBtvveen the radially expanded 
expandable tulHilar memt>er 1140 and the weHbore casing 1100. In a preferred 
emlwdiment, the apparatus 1115 includes a plurality of sealing members 1 145. In a 
preferred embodiment, the sealing members 1145 sunnouhd and isolate the opening 
1110. 

As illustrated Iri FIG. 11a. the apparatus 1115 is preferably positioned within 
the weHbore casing 1100 with the expandable tubular member 1 140 positioned in 
opposinigi relation to the opening 1 110. In a preferred embodiment, the apparatus 
1115 includes a plurality of sealing members 1145 that are positioned above and 
below the operiing 1110. In this manner, the radial expansion of the expandable 
tubular member 1 140 optimally fluidiciy isolates the opening 1110. 

As niustrated in l=IG. lib, the apparatus 1115 is then anchored to the 
weVbore casing 1 100 using the anchpHng device 113^. In a preferred embodiment, 
the anchortoig device 1135 is pressurized and the. expandable element 1150 is 
extended from the anchoring device 1135 through the corresponding anctKxing 
window 1 155 in the expandable tubular member 1 140 into intimate contact with the. 
weHbore casing 1100. In tNs manner, the intsmnedlato section 1165 of the 
expandable tobuiar rfiember 1 140 is removably coupled to the weHbore casing 1 100. 

In an aHemative embodiment, a oompressa>le cement and/or epoxy Is tiien 
injected into at least a portion of the annular space between the unexpended portion 
of the tobuiar member 1140 and the weHbore casing 1100. The compressible 
cement and/or epoiK^ is then pemnitted to at least partially cure prior to the initiation, 
of the radial expansion process. In tMs manner, an annular structural support and 
fluidic seal is provided around the tobuiar member 1 140. 

As illustrated in FIG. 11c, in a preferred embodiment, the expansion cone 
1130 is then axially displaced by applying an a)^l force to the second support 
menfdwr 1 125. In a preferred embodiment, the axial displacement of the expansion 
cone 1130 radlaHy expands the lower section 1160 of the expandable tobuiar 
member 1140 into intimato contact with the waHs of the weHbore or the weHbore 
casing 1100. 

As illustrated in FIG. lid. in a prefened embodiment, the axial displacement 
of the expansion cone 1130 stopped once, the expanskxi cone 1130 contocts the 
lower porOon of the anchoring device 1 135. 
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As illustrated in FIG. lie Jn a preferred emt)odlmer)t the anchoring device 
1 135 is then decoupled from the vyellbore casing 1 100 and the exparidable tubular 
member 1140. 

As illustrated in FIG. 11f, in a preferred embodiment the axial displacement 
5 of the expansion cone 1130 Is thm resumed. In a preferred embodiment the 
anchoring device 1135 is also axtal displaced. In this manner, the lower section 
1160 of the expandable tubular member 1140 is self-anchored to the wellbore 
casing 1 100. In a prefened embodiment, the lower section 1 160 of the expandable . 
tubular member 1 140 includes one or more outer rings or other coupling members 

10 to facilitate the self-anchoring of the lower section 1160 iof the expandable tubular 
member 1 140 to the wellboiQ or the wellbore casing 1 100; 

As illustrated in FIGS. 11g, after the exparidable tubular member 1140 has 
been completely radi&lly expanded by the axial dispiadement of the expansion cone 
1130. the 1110 In the wellbore casing 1100 is sealed off the radially expanded 

15 tubular nnember 1140. In this manner^ repairs to the wellbore casing 1100 are 
optimaBy provided. More generally, the apparatus 1115 is used to repair or form 
wellbore casings, pipelines, and structural supports, iri a preferred embodbnent the 
Inside diameter of the radially expanded tubular member 1140 is substantially 
constant 

20 Referring to FIGS. 12a to 12d, an alternative ernbodlment of ah apparatus 

and method for coupling an expanctaUe tubular member to a preexisting structure 
wlH now be described. Referring to Hg. 12a, a wellbore casing 1200 is positioned 
within a subterranean formation 1205. The wellbore casing 1200 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 

25 casing 1200 further indudesf one or more openings 1210 that may have been the 
result of unintentional damage to the wellbore casing 1200. or due to a prior 
perforation or fracturing operation perfonmed upon the sunounding subterranean 
fomnatton 1205. As will be recognized by persons having ordinary sidll In the art the 
openings 1210 can adversely affect the subsequent operation and use of the 

30 wellbore casing 1 200 unless they are sealed off. 

In a preferred embodiment an apparatus 1215 utilized to seal off the 
openings 1210 in the wellbore casing 1200. More generally, the apparatus 1215 is 
preferably utilized to form or repair wellk)ore casings, pipelines, or structural 
supporte. 
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The apparatus 1215 preferably includes a support rnember 1220, an 
expandable expansion cone 1225, an expandable tubular member 1235, and one or 
more sealing members 1240. , 

The support member 1220 is preferably adapted to be coupled to a surfece 
location. The support member 1220 is further coupled to the expandable expansion 
bone 1225. The support member 320 is preferably adapted to convey pressuri^ 
(luidic materials and/br electrical current and/or communication signals from a 
auilSace location to the expttidable oxpansion cone. The support nwmber 1220 
may. for example, be conventional oommerdaOy avaBable slicic wire, braided vvire. 
coiled tubing, or dritltng stock malarial. . 

The expandable expiandon corie 1225 Is coupled to the support member 
1220. The mpandable expansion cone 1225 is preferably adapted to radially 
expand the expandable tubular member 1235 when the expandable expansion cone 
1225 axially displaced relative to the expandable tubular member 1235. The 
. expandable expansion cone 1225 Is further preferably adapted to ratHally expand at 
least a portion of the expandable tubular member 1235 when the expandable 
expansion cone 1225 is cohtrollably radially eiqpanded. The expandable expansion 
cone 1225 may be any muvtoer of conventional oommerdaily avallatrie radially 
expandable expansion cones. In a piBferred embodiment the expandable 
expansion oone 1225 Is provided sutMtontiaily as disclosed in U.S. Patent No. 
5,348.095. the disdosure of which Is incorporated herein by reference. 

In a prsfen^ed embodiment, the expansion cona 1225 is further provided 
sub^ntially as disck»ed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139, attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit Of the fHing date of U.S. provistonal patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12rr/1998; (2) U.S. 
utility patent appltoatlon serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which daimed the benefit of the filing date of U.S. provisional 
appllcatkMi no. 60/121.702. filed on 2/25/1999; (3) U.S. utOity patent appHcation 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, vwhteh 
daimed the benefit of the filing date of U.S. provisional application no. 60/119.611. 
attorney dodcet no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, which daimed the beriefit of 
the filing date of U.S. providonal applicatton no. 60/108.558. attorney docket no. 
25791.9. fifed on 11/16.1998: (5) U.S. proviskmal patent applicatton no. 60/183.546. 
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filed on 2/18/2000; (6) U.S. utility patc|nt application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. wtiich claimed the benefit of Vhe filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application ho. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which daimsd the bene>fit of the filing dates of U.S. provistonal applteatkm no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appicatton no. 60/154.047. attorney docket ho. 25791.29. filed on 9/16/1999; (8) 
U.S. utHity appllcatkNi no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000, whk^ claimed the benellt of the fiQng date of U.S. provisionat serial ho. 
00/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appikatkm no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
whteh claimed the benefit of p6 fliing date of U.S. pfovisk>nai patent application 
serial no. 60/137.998. attomoy docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appDcatton no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which dabned the benefit of the fibig date of U.S. provisional application 
no. 60/131.106, attorney docket no: 25791.23. fited on 4/26/1999; (11) U.S. 
provistonal appitoation no. 60/148,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal appHcaUon no. 60/143,039. attorney docket no. 
25791ui6. filed on 7/9/1999; (13) U.S. provistonal patent appltoatibri serial no. 
60/162.671. attorney dodcet no. 25791.27. fited on 11/1/1999; (14) U.S. provistonal 
appiicatton no. 60/159.039. attorney diocket no. 25791.36. fited on 10/12.1999; (15) 
U.S. pn»^ional patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228. 
attomey docket no. 25791.39. filed on 11/12/1999. the disctosures of whteh are 
incorporated herein by reference. 

The expandabte tubular member 1235 is removably coupled to the 
expansion cone 1225. In a prefenned embKxiiment. the expandable tubular member 
1235 includes one or mxe engagement devices 1250 that are adapted to couple 
with and penetrate the wellbore casing 1200. In this manner, the expandabte 
tubular member 1235 is optimally coupled to the wellbore casing 1200. In a 
preferred embodiment, the engagement devices 1250 include teeth for biting Into 
the surface of the wellbore casing 1200. 

In a prefened embodirnent, the expandable tubular member 1235 further 
includes a tovver sectton 1255. an intennediate sedton 1260. and an upper section 
1265. In a preferrsd einbodiment. the lower section 1255 Includes the engagement . 
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de\^oes 1250 in order to provide anchoring at an end portion of the expandable 
tutHilar member 1235. In a preferred embodiment, the wall thickness.(tf the lower 
and intennediale secfons, 1255 and 1260. are less than the wall thidvtess of the 
upper section 1^5 in order to optimally fedlitate the radial expansion of the lower 
and intermediate sections, 1255 and 1260, of the expandable tubular nnember 1235. 
in an alternative embodirnent, the lower sedion 1255 of the expandable tubular 
member 1235 is slotted in order to optimally facilitate the radial expansion of the 
lower section 1255 of the expandable tubular member 1235 using the expandable 
exparwion cone 1225. 

In a piefiBned embodiment, the expandable tubular member 1235 is further 
provided substantially as discioeed In one or more of the following: (1) U.S. utility 
patent application serial no. 08/454,139^ attorhey docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the fifing date of U.S. provisional patent 
application no. 60/1 1 1 .293. attom^ docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appik»tk)n sertal no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. whteh daimeid the benefit of the filing date of U.is. provisional 
applicatton .no. 60/121.702. filed on 2/2S/1999; (3) U.S. utHlty patent applteatton 
serial no. 09/502.350. attorney docket no. 25791.6.02, filed on 2/10/2000, whteh 
claimed the benefit of the filing date of U.S. provisional applteatton no. 60/1 19.61 1 . 
attorney docket no. 25791.8; (4) U.S. utility patent ajipltoattoh serial no; 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provistonal applteatton no. 60/108.556, attorney docket nO. 
25791.9, filed on 11/16.1998; (5) U.S; provisional patent applteatton no. 60/183,546. 
filed on 2/18/2000: (6) U.S. utility patent applteattort no. 09/523,460, attorney docket 
ho. 25791.11.02, filed on 3/10/2000. whteh claimed the benefit of the filing date of. 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02, filed on 2^4/2000. 
which claimed the ber)efit of the filing dates of U.S. provistonal applteatton no. 
80/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
application no. 60/154.047, attorrwy docket no. 25791.29. filed on 9/16/1999; (8) 
U S, utility applicatton no. 09/51i;941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appltoaflon no. 09/588.946, attorney docket no. 25791.17.02, fited on June 7. 2000. 
whteh claimed the benefit of the filing date of U.S. provistonal patent applicatton 
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serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999: (10) U.S. 
utility patent application no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000, wtiich daimed ttie benefit of the filing date of U.S. provfsk>nal application 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonai applicatton no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999: (12) U.S. provistonal appltoatlon no. 60/143.039, attorney docket no. 
25791.26. fildd on 7/9/1999: (13) U.S. provisksnal patent appHcatton serial no. 
6(^162.671, attorney docket no. 25791.27. filed on 11/1/1999: (14) U.S. provistonal 
applkatton no. 6q/159.(»9, attorney docket no. ^5791 .36, filed 6n 1^12,1999; (15) 
U.S. pipvistonal patent appllcatkm no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent appltoatton no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of whteh are 
Incprpofated herein by reference. 

The seaNrig members 1240 are preferably coupled to the outer surfiaoe of the 
upper portion 1265 of the expandable tubular member 1235. The sealing members 
1240 are preferably adapted to engage and fluMtely seal the interface between the 
radially expanded expandable tiibular member 1235 arid the wellbore casing 1200, 
In a preferred embodiment, ttie apparatus 1215 Includes a plurality of sealing 
membere 1240, In a prefiBtrecl embodiment, the sealing membere 1240 surround 
and Isolate ttie opening 1210. 

As Illustrated in FIG. 12a. ttie apparatus 1215 is pref^Uy positioned iwtthin 
ttie weUbore casing 1200 wtth ttie expandable tubular memtwr 1235 posittoned In 
opposing relation to ttie opening 1210. In a prefBrrsd embodiment, ttie apparatus 
1215 includes a plurality of sealing members 1240 ttiat are posittoned above and 
bekiw ttie opening 1210. In ttiis manner, ttie r»lial expansion of the expahdabie 
ttjbular member 1235 opttmaily fluldidy isdatas ttie opening 1210. 

As illustrated in FIG. 12b. ttie expandable tubular member 1235 of ttie 
apparatus 1215 is tiien anchored to the wellbore casing 1200 by expanding ttie 
expandable expanston cone 1225 into contact witti ttie tower sectton 1255 of ttie 
exparidabto tiibular nfiember 1235. In a preferred embodiment, ttie lower section 
1255 of the expandabto tubular member 1235 te radially expanded into intimate 
contact witti ttie wellbore casing 1200. In a preferred embodiment, ttie engagement 
devtoes 1250 are ttiereby coupled to. and at toast partially penettate Into, ttie 
weUbore casing 1200. In ttiis manner, tiie lower section 1255 of ttie expandable 
tubiriar member 1235 Is optimally coupled to ttie wellbore casing 1200. 
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In an alternative emt)odiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 1235 and the wellbore casing 12Q0. The compressible cement and/or 
epoxy may then be pemnitted to at least partially cure prior to the initiation of the 
radial expansion process. In this manner, an annular stnjdural support and fluidic 
seal is provided around the tubular memb«- 1235. 

As illustrated in FIG. 12c, the expandable expansion oone 1225 is then 
axlaiiy displaced by applying an axial force to the support member 1220. In a . 
jMeferred embodiment, the axial displacement of the expansion cone 1225 radlaUy 
expands the expandable tubular member 1235 into Intinntate contact with the wails of 
the wellbore casing 1200. 

As illustiBted in FIG. 12d, in a preferred embodiment, after the expandable 
tubular member 1235 has been radially expanded by the axial displacement of the 
expandable expansion oone 1235, the opening 1210 in the wellbore casing 1200 is 
sealed off by the Fadlally expanded tubulaf member 1235. In this manner, repabrs to 
the wellbore casing 1200 are optimally provided. More generally, the apparatus 
1215 is lised. to repair or fomn wellbore oasihgs. pipeRnes, and structural supports. 

Referring to R(3S. 13a to 13d. an alternative embodiment of an apparatus 
md method for oouplirig an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 13a, a wellbore casing 1300 is positioned 
within a subtorranean fbmnatton 1305. The wellbore casing 1300 may be positioned 
in any orientation finom the vertical direction to the horizontol directton. The wellbore 
casing 1300 further includes one or more openings 1310 that may have been the 
resuK of unintentional damage to the wellbore casing 1300, or due to a prior 
perforation or fracturing operatioh peitonned upon ttie surrounding subtorranean * 
fomnation 1305. As will be recognized by persons having oriflnary skW in the art. the 
openings 1310 can adversely affect the subsequent operation and use of the 
wellbore casing 1300 unless they are sealed off. 

In a preffsrred embodiment, an apparatus 1315 is utilized to seal off the 
openings 1310 in the welibbre casing 1300. More generally, the apparatus 1315 Is 
preferably utilized to form or repair weHbore casings, pipelines, or stnictural 
. supports. 

The apparatus 1315 preferably includes a support member 1320, an 
expansion cone 1325. an expandable tubular member 1335, a heater 1340, and one 
or more sealing nrambers 1345. 
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r" The support member 1320 is preferably adapted to be coupled to a surface 

location. The support member 1320 is further coupled to the expansion cone 1325. 

p The support member 1320 Is preferably adapted to convey pressurized fluidic 

materials and/or electrical cunnent and/or communication signals from a surface 

p. 5 location to the expansion cone 1325 and heater 1340. The support member 1320 

may, for example, be conventional oonunerdaljy available slick wire, braided wire, 

^ coiled tubing, or drilling stock material. 

The expansion oone 1325 is coupled to the support member 1320. The 
expanstoh oone 1325 is preferably atfapted to radially expand the expandable 
10 tubular member 1335 when the expansion oone'1325 is axially displaced relative to 
the expandable tubular member 1335. the expansion oone 1325 may be any 
number of conventional commercially available expansion cones. 

In a preferred embodiment, the expansion done 1325 is further provided 

P substantially as disclosed in one or more of the foHowing: (1) U.S. utility patent 

15 application serial no. 09/454.139. atlomey docket no. 25791.3.02. filed on 

!~ 12^1999. vvhich daimed the benefit of the fHIng date of U.S. provisional patent 

application no. 60/111.293. attorney dodcet no. 25791.3. filed on 12^^^ 

r utility patent application serial no. 00/510,913. attorney dodwt no. 25791.7.02. filed 

on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

-r 20 application no. 60/121.702. filed on 2/25/1999; (3) U.S; utility patent application 

serial no. 09/502.350. attorney dod(et no. 25791.8.02. filed on 2/10/2000. which 

r- claimed the benefit' of the filing date of U.S. provisional application no. 60/119.611, 

atlomey dodcet no. 25791.8; (4) U.S. utility patent application serial no. 09/44.0.338. 

^ attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 

25 the filing date of U.S. provisional applteation no. 60/108,558, attorney docket no. 

^ 25791 .9. filed on 1 1/16.1998; (5) U.S. provistonal patent application no. 60/183.548. 

filed on 2/1 8/2000; (6) U.S. utility patent applkatton no. 09/523,460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, whteh claimed the benefit of the filing date of 

r U.S. provistonal appltoatton no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 

30 application no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 

r vi^lch claimed the benefit of the filing dates of U.S. provistonal appUcation no. 

60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
applicatton no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511,941, attorney docket no. 25791.18.02. fitod on 

r 35 2/24/2000, whtoh dalihed the benefit of ttie filing date of U.S. provistonal serial no. 
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60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,S46, attorney docket no. 25791.17.02. filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provisional patent appHcatkm 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
5 utiiity patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26i2000. which claimed the benefit of the fifing date of U.S. provistonal application 
no. 60/131.106, attorney docket m 25791.23, filed on 4/26/1999; (11) U.S. 
provisional appficafion no. 60/146.203. attorney docket ho. 25791.25. filed on 
7/29/1099; (12) U.S. proviskmal applicaUon no. 60/143.039. attorney docket no. 

10 25791.26. filed on 7/9/1990; (13) U.S. provisional patent applteation serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. pfovi8k)nai 
appOcation no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (IS) 
U.S. provishmal patent appllcatkwi no. 60/159.033. attorney docket no. ^91.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent applkafion no. 60/165.228. 

IS attorney docket no. 25791.39. fiied on 11/12/1999. thei disctosurss of whteh are 
incorporated herein by reference.. 

The expandabto tubular ifnember 133S is removably coupled to the 
e)(pan8k3n cone 1325. In a preferred embodihnent. the expandabte tubutar member 
1335 includes one or more er^agement devices 1350 that are adapted to coupte 

20 with and penetrate the wellbore casing 1300. In this manner, ttie expandable 
tubular member 1335 is opfimally coupled to the wellbwe casing 1300. In a 
preferred embodbment. the engagement devices 1350 include teeth for biting into 
ttie surface of the wellbore casing 1 3i00. 

in a preferred embodiment, the expandable tubular member 1335 further 

25 includes a lower section 1355. an intemnediate sectkm 1360, and an upper sedton 
1 365. In a preferred embodimsnt. the lower section 1 355 includes the engagement 
devices 1350 in order to provide anchoring at an end portton of the expandable 
tubular member 1335. In a preferred embodiment, the wall thkdmess of the kiwer 
and Intermediate sections. 1355 and 1360, are tess than the wall thickness of the 

30 upper sectnn 1365 in order to optimally fadlitete the radial expanston of the lower 
and intemiediate secttons. 1 355 and 1 360, of the expandabte tubular member 1 335. 

In a preferred embodiment, the lower sectton 1 355 of the expandable tubular 
member 1335 fridudes one or more shape nnemory metel inserte 1370. In a 
preferred embodiment, the Inserts 1370 are adapted to radially expand the tower 

35 sectkm 1355 of the expandable tubular member 1335 into Intimate contact with the 
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I. 

weitbore casing 1300 when heated by the heater 1340. The shape memory metal 
inserts 1370 may be fetmcated from any numt)er of oonventional oommerdaliy 
availabie shape memory alloys such as. for example, NiTi or NITiNOL using 
conventiOTal fonning processes such as, for example, those described in U.iS. 
5. Patent Nos. 5.312.152. 5.344,506. and 5,718,531. the disclosures of which' are 
Incorporated herein by reference. In this manner, the shape memory metal inserts 
1370 prefetably radially expand the lower section 1355 of the expandable tubular 
member 1335 when the inserts 1370 are heated to a temperature above their 
transfbimation temperature using the heater 1340. In a preferred embodiment, the 

10 transformation tempeiature of the inserts 1370 ranges from about 250" F to 4^ 
In a prefbrred enfd)odiment. the material corhppsition of the lower section 1%^ 
expandal)le tubular member 1335 is fiirt^r selected to maximbn the radial 
e)qMnsion of the k)wer section 1355 during the transfornration process. 

In a preferred embodiment, the inserts 1370 are positioned within one or 

15 more corresponding recesses 1375 provided in the lower sectioii 1355 of the 
expandable tubular member 1335. AltemaUvely. the inserts 1370 are completely, 
oofiteihed within ttte lower section 13^ of the expandaM tubular mernber 

In a preferred embodiment, the expandable tubi4ar member 1335 is further 
provided subetentlally as disclosed In one or more of the following: (1) U.S. utility 

20 patent appHcation serial n6. 08/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional paterit 
applicatioh no. 60/111^. attorney dodcet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney dodcet no. 25791.7^02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 

25 application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney dodiet no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisionai application no. 60/119.611. 
attorney docket no. 25791 .8; (4) U.S. utility patent applicatk>n serial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, whteh claimed the benefit of 

30 the filing date of U.S. proviskHial applkstion no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonai patent applicafion no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisiori^ applteatton no. 60/124,042, filed on 3/11/1999; (7) U.S. dtility patent 

35 applteatton no. 09/512,895. attomey docket no. 25791.12.02. filed on 2/24/2000, 
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which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02. filed on 
5 2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appiteatton no. 09/588,846. attorney docket no. 25791.17.02. filed on June 7. 2000, 
which claimed the benefit of the fifing date of U.S. provisional patent appRcatton 
serial no. 60/137.998, attorney docket ho. 25791.17. filed on 6/7/1999; (10) U.S. 

10 utility patent applteation no. 09/559.122, attorney docket no. 25791^.02. filed bn 
4/26/2000. which claimed the benefit of the (fling date of U.S. pioyiskmal appitoatitiri 
no. 60/131.106. attonwy docket no. 25791.23, filed on 4/2d/1999; (11) U.S. 
proviskmal applteatiqn no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. proviskmal applkatkm no. 60/143.039. attpmoy docket no. 

15 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applteatton serial no. 
60/162.«71. attome/ docket no. 25791.27. filed on 11/1/1999; (14) U.S. proviskxial 
appDcatton no. 60/159.039, attorney docket ho. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent appHtialton no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent applteatton no. 60/165.228. 

20 attorney docket no. 25791.39. filed on 11/12/1999. ttie disctosures of whteh are 
incorporated herein by reference. 

The heater 1340 is ooupjed to ttte support member 1320. The heater 1340 
is preferably adapted to oontroHably generate a bcalized heat source fioi> elevating 
the temperature of ttie inserte 1370. In a prefened embodiment, ttw heater 1340 

25 includes a conventional tttermostat control in order to control ttie operating 
temperature. The heater 1340 is preferably oohtoolled by a surface control device In 
a conventtonal manner. 

The sealing members 1345 are preferably coupled to ttie outer surface of ttie 
upper portion 1365 of ttie expandable tubular member 1335. The sealing members 

30 1 345 are preferably adapted to engage and fiuMidy seal the interface between ttie 
radially expanded expandable tubular member 1335 and the weilbore casing 1300. 
In a preferred embodiment, ttie apparatus 1315 includes a plurality of sealing 
members 1345. In a prefened embodiment, ttie sealing members 1345 surround 
and isolate ttie opening 1310. 
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As illustrated in FIG. 13a, the apparatus 1315 is preferably positioned within 
the wellbore casing 1300 with the expandable tubular menfiber 1335 positioned in 
opposing relation to the opening 1310. In a prefenred embodiment, the apparatus 
1315 Includes a plurality of sealing members 1345 that are positioned above and 
5 below the opening 1310. In this manner, the radial expansion of the expandable 
tubular member 1 335 optimally fluididy isolates the opening 1310. 

As illustrated in FIG. 13b, in a preferred embodiment, the expandable tubular 
member 1335 of the apparatus 1315 Is then anchored to the weUbore casing 1300 
by radially expanding the inserts 1370 usirig the ^ter 1340. In a prefenned 

10 embodiment, the expansion of the Inserts 1370 causes the lower section 1355 of the 
expandable tubular mertiber 1335 to contact the wellbore casing 1300. In a 
preferred embodiment, the engagement devices 1350 are thereby coupled to, and at 
least partlaHy penetrate Into, the wellborie casing 1300. In this manner, the lower 
section 1355 of the expandable tubular nnember 1335 is optimally coupled to the 

15 wellbore casing 1300. 

In an aKemative embodiment a odmpressible cement and/or epoxy is then 
ir^eded Into the annular space between the unexpended portion of the tubular 
member 1335 and the wellbore casing 1300. The compressible cement and/or 
epoxy may then be pemnitted to at least partially cure prior to the initiation of the 

20 radial expansion process. In this manner, an annular structural support and fluidic 
seal Is provided around the tubular member 1 335. 

As illustrated in FIG. 13c the expansion cone 1325 Is then axidlly displaced 
by applying an axial force to ttie support membejr 1320. In a preferred embodiment, 
the axial displacement of the expansion cone 1325 radially expands the expandable 

25 tubular member 1335 into Tntlma^ contact with the walls of the wellbore casing 
1300, 

As illustrated in FIG. 13d, in a preferred embodiment, after the expandable 
tubular member 1335 has been completely radially expanded by the axial 
displacement of the expansion cone 1335, the opening 1310 in the wellbore casing 
30 1300 is seated off by the radially expanded tubular member 1335. In this manner, 
repairs to the wellbore casing 1300 are optimally provided. More generally, the 
apparatus 1315 is used to repair or fomrt wellbore casings, pipelines, and stnjctural 
supports. 

Refening to FIGS. 14^ to 14g, an altematiye embodiment of an apparatus 
35 and tnethod for coupling an expandable tubular member to. a preexisting structure 
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will now be described. Referring to Fig. 14a, a wellbore casing 1400 is positioned 
within a subterranean formation 1405. The wellbore casing 1400 may be positioned 
in any orientation from the vertical direction to the horizontal directiori. The wellbore 
casing 1400 further includes one or more openings 1410 ttiat may have been the 
5. result of unintentional damage to the wellbore casing 1400, or due to a prior 
perforation or fracturing operation performied upon the surrounding subterranean 
formation 1405. As will be recognized by persons having ordinary skill in ttw drt. ttie 
opening 1410 can adversely affect the subsequent operation and use of the 
wellbore casing 1400 unless they are seated off. 
10 In a preferred wnbodlmeiit. an apparatus 1415 is utflized to seal off the 

openings 1410 In the wellbore casing 1400. Mors generally, the apparatus 1415 Is . 
preferably utHized to fonn or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1415 preferably ftidUdes a first support member 1420, a 

15 second support member 1425. a coiqsilng 1430, an expandable tubular member 
1435, an expansion porie 1440. a third support member 1445, and a packer 1450. . 

The flret support merhber 1420 is preferably adapted to be coupled to a 
surface k)catton. The support memtier 1420 is further coupled to the expanston 
cone 1440. The fli:st support member 1420 is preferably adapted to convey 

20 pressurized fhjMic materials and/br eleictrical ounent and/or communication signals 
from a surface location to the expanston pons! 1440 and ttie packar 1450. The first 
support member 1420 may. for «empie. be conventional oommercially avaUabie 
slick wire, braUed wire, coiled tubing, or drttling stodc material. 

The second support rhember 1425 is preferably adapted to be coupled to a 

25 surface tocation. The support member 1425 is further coupled to ttte coupling 1430. 
The first support member 1425 is preferably adapted to convey pressurised fluklic 
materials and/or islectrical current and/or communication signals from a surface 
kxation to ttie coupling 1430. The second support member 1425 may, for example, 
be conventional commercially available slick wire, brakled wtoe, cdled tubing, or 

30 drilling stock material. 

i The coupling 1430 is coipled to ttie second support member 1425. The 

coupling 1430 is further preferably removably coupled to the expandable tubular 
member 1435. The Coupling 1430 may be any number of conventional 
commercially available passive or actively controlled coupling devtoes such as, for 
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example, packers or slips, in a preferred embodiment, the coupling 1430 is a 
mechanical slip. 

The expandable tubular member 1435 removably coupled to the coupl^ 
1430. In a preferred embodiment, the expiandable tubular member 1435 inductes 
5 one or more engagement deivloes that are adapted to couple with and penetrate the 
wellbore casing 1400. In this manner, the expandable tubular member 1435 is 
optimally coupled to the wellbore casing 1400. In a prefen«d embodiment, the 
engagement devices include teeth for biting into the surface of the wellbore casing 
1400. In a prefened embodintent. the expandable tubular member 1435 further 

10 bidudes orte or more sealing members on the outside surface of the expandable 
tubular member 1435 in order to optbnally seal the interface between the 
expandable tubular member 1435 and the wellbore casing 1400. 

in a preferred embodiment, the expandable tubular memfaier 14^ is further 
provided substantially as disclosed in pne or rnore of the following: (1) U.S. udnty 

15 - patent applicatibn serial no. 09/454.138, attorney docket ho.. 25791 .3.02, filed on 
12/3/1999,. which didmed the benefit of the filing date of U.S. provisional patent 
applcation no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utRify patent applicatkm seiiai no. 09/510.913. attorney dod^ no. 25791.7.0i2. filed 
on 2/23/2000. wNch daimed the benefit of the filing date of U.S. provisional 

20 appHcatkm no. 60/121.702, filed on 2/25/1999; (3) U.S. utilily patent appHcalton 
serial no. 09/502,350. . attorney docket no. 25791.8.02. filed on 2/10/2000. which 
daimed the benefit of the filing date of U.S. proviskMiai application no. 60/119.61 1, 
attorney docket no. 25791.8; (4) U.S. utility patent applkatton serial no. 09/440.338, 
atlomey docket no. 25791.0.02. filed on 11/15/1999. which daimed the benefit of 

25 the filing date of U.S. provistonal applteatibn no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provlskmal patent applicatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent appllcatton ho. 09/523,460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, which daimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/1 1/1 999; (7) U.S. utility patent 

30 application no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
which dainoed the benefit of the filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appGcafion no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utDlty appiteatk)n no. 09/511,941, attorney docket no. 25791.16.02. filed on 

35 2/24/2000. whteh daimed the benefit of the filing date of U.S. provisional serial no. 
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60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S; utility patent 
application no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7. 2000, 
which dalmed the t>enefit cit the filing date of U.S. provisional patent appllcatton n 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999: (10) U.S. 
5 utilify patent application no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000. v)^toh dainried the t>enefit of the filing date of U.S. provistonal appltotkm 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. ^ 
provisional applicatk)n no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applfeation no. 60/143.039. attorney docket no. 

10 . 25791.26. filed on 7/9/1999; (13) U.S. provlsk>nal patent application serial no. 
60/162.671, attonwy docket no. 25791^27, filed on 11/1/1999; (14) U.S. pioviskxial 
applteatton no. 60/159,039. attorney docket no. 25791.36. fited on 10/12,1999; (15) ~| 
U.S. proviskMiai patent applteatton no. 60/159.033. attorney docket no. 25701.37. 
filed on 10/12/1999; and (16) U.S. proyistonal patent applicatton no. 6(^165^228, "! 

15 attorney docket no. 25791.39. filed on 11/12/1999. the dteckMures of which are 

Incorporated herein by reference. 1 

The expanskm cone 1440 Is coupled 1q the firA support member 1420 and 
the third support member 1445. The expanskxi cone 1440 is preferably adapted to 
ladlaily expand the expandable tubular member 1435 when the ex^nston cone 

20 1440 is axiaiiy displaoed relative to the expandabfe tubular mernber 14^^ 

In a prefenred embodiment, the expanskm cone 1440 is provided 
substantially as disctosed In one or more of the following: (1) U.S. utility patent 
applteation serial no. 09/454.139. attorney docket no. 25791.3.02.. filed on 
12/3/1999. which dairrvBd the benefit of the filing date of U:S. provisional patent ^ 

25 appKcation no. 60/1 1 1.293, attorney docket no. ^791.3. filed on 12/7/1998; (2) U.S. 
utility patent applkatton serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
appOcatton no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 

30 claimed the benefit of the filing date of U.S. proviskntel applicatkm no. 60/119,611, 
attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provlstonal applicatk>n no. 60/108.558. attorney docket no. 1 
25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183.546. 

35 filed on 2/1 8/2000; (6) U.S. utility patorit applicatkm no. 09/523,460, attorney docket n 
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no. 25791.11.02, filed on 3/10/2000, which daimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which daimed the t>enefit of the filing dates of U.S. provisional application no. 

5 60/121,841, attonney docket ru>. 25791.12, filed oh 2/26/1999 end U.S. provistonal 
application no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
as. utility applicatton no. 09/511,941, attorney docket no. ^5791.16.02. filed on 
2/24/2000. which daimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 

1Q . appltoatlon no. 09/588.946, attorney docket no. 25791 .17.02. filed on June 7. 2000. 
whk^ daimed the benefit of the filing date of U.S. prpvisimal patent appDcatton 
serial no. 60/137.998. attorney docket no. 25791,17. filed on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4^6/2000. which daimed the benefit of the filing date of U.S. pnsvisional appllcatton 

15 no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203. attom^ docket no. 25791.25. filed on 
7/28/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. proviskmal patent applicatioh serial no. 
60/162.671. attorney dodcet no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 

20 appBcatton no. 60/159.039. iattomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. proviskmal patent application no. 60/159.033, attorney docket no. 25791.37. 
filed oh 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
attorney docket no. 25791:39. filed on 11/12/1999, the disdosures of which are 
Incorporated herein by reference. 

25 The third supportmember 1445 is preferably coupled to the expansion cone 

1440 and the packer 1450. The third support member 1445 is preferably adapted to 
convey pressurized fluldic materials andlor electrical current and/or communication 
. signate firpm a surface location to the packer 1450. The third support member 1445 
may. for example, be conVenttonal commercially available sBck wire, braided wire. 

30 coiled tubing, or drilling stock material. 

The packer 1450 Is coupled to the tiiird support member 1445. The packer 
1450 is further preferably adapted' to contrdlably coupled to the wellbore casing 
1400. The packer 1450 may be any number of conventtonal commerdally available 
packer devtoes. In an alternative embodiment, a bladder, slipped cage assembly or 

35 hydraulic slips may be substituted for tiiie packer 1450. 
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As illustratad in FIG. 14a. the apparatus 1415 is preferably positioned within 
the wellbore casing 1400 with the btiOom of the e^^ndable tubular member 1435 
and the top of the expansion cone 1440 positioned proximate the opening 1410. 

As illustratad In FIG. 14b, in a preferred embodiment, the packer 1450 is 
then anchored to the wellbore casing 1400. In this manner, the expansion cone 
1440 Is maintained In a substantially stationary position. 

As Illustrated in FIG. 14c in a preferred embodiment, the expandable tubular 
member 1435 is then lowered towards the stationary expansion cone 1440. in a 
prsferred embodiment, as Illustrated in FIG. 14d. the lower end of the expandable 
tubular member 1435 impacts the expansion cone 1440 and is radially expandsd 
Into contact with the welibore casing 1400. In a preferred embodiment, the lower 
end of the ekpandabie tubular member 1435 includes one or more engagement 
devices for engaging the wellbore casing 1400 iri order to optimally couple the end 
of the expandable tubular member 1435 to the wellbore casing 1400. 

In an altematiye embodiment, a compressible cement and/br epoxy is then 
{rejected into th» annular space between the unexpended portion of the tubular 
member 1435 and the wellbore casing 1400. The compressible cement and^or 
epoxy is then permitted to at lessl partially cure prior to the Initiation of the radlai 
expansion process. In this manner, an annular stitictural support and fluidic seal Is .. 
provided around the tubular member 1435. 

As illustrated In FIG. 14e. in a pnifmed embodiment, the packer 1450 is 
decoupled from the wellbore casing 1400. 

As iUustrated in FIG. 14f, In a preferred embodiment, the expansion cone 
1440 is then axlally displaced by applying an axial force to the first support member 
1420. In a preferred embodiment, the axial displacement of the expanskm cone 
1440 radially expands the expandable tubular member 1435 into intimate contact 
with the walls of the wellbore casing 1400. In a preferred embodiment prior to the 
inltlatton of the axial displacement (rf the expansion cone 1440, the coupling 1430 is 
decoupled from the expandable tubular member 1430. 

As illustrated in FIG. 14g. in a preferred embodiment, after the expandable 
tubular member 1435 has been completely radially expanded by the axial 
displaoement of the expansior) cone 1440, the opening 1410 in the wellbore casing 
1400 Is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the wellixire casing 1400 are optimally pnavMed. More generally, the 
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apparatus 1415 is used to repair or form welibore casings, pipelines, and structural 
supports. 

Referring to FIGS. 15a to 15d, an attemative embodiment of an apparatus 
for coupling an expandablei tubular member to a preexisting structure will now be 
described. Refening to Fig. 15a, a welibore casing 1500 is positioned within a 
subterranean fonmation 1S05. The welibore casing 1500 may be positioned in any 
orientation froni the vertical direction to the horizontal direction. The welibore casing 
1500 further includes one or more openings 1510 that may have been the result of 
unintentional damage to the welibore casing 1500, or due to a prior peribratton or 
fracturing operation performed upon the surrounding subteirrenean fonmation 1505. 
As will be recognized by persons having ordinary sidll in the art, the openings 1510 
can adversely affect the subsequent operation and use of ttie welibore casing 1500 
unless they are sealed off. 

In a preferred embodiment, an apparatus 1515 is utilized to seal off the 
openings 1510 in the welibore casing 1500. More generally, the apparatus 1515 Is 
preferably utilized to forrn or repair welibore casings, pipelines, or structural 
supports. 

The apparatus 1515 preferably bidudes a support member 1520, an 
expandable tubular niember 1525, an expansion cone 1530, a coupling 1535, a 
resWent anchor 1540, and one or more seals 1545. 

The support member 1520 is preferably adapted to be coupled to a surface 
location. The support member 1520 is further coupled to the expansion cone 1530. 
The support member 1520 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals fifom a surface 
location to the resilient anchor 1540. The support member 1520 may, for example, 
be conventional commercially available slick wire, braided wire, coiled tubing, or 
drilling stock material. 

The expandable tubular member 1525 is removably coupled to the 
expansion cone 1530. In a preferred embodinfient, the expandable tubular member 
1525 includes one or more engagement devices that are adapted to couple with and 
penetrate the welibore casing 1500. In this manner, the expandable tubular 
member 1525 is optimally coupled to . the welibore casing 1500. In a preferred 
embodiment, the engagement devices include teeth for biting into the surface of the 
welibore casing 1500. In a prefened embodiment, the expandable tubular niember 
1525 further Includes one or more sealing membere 1545 on the outsMe Surface of 
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the expandable tubular member 1525 in order to optimally seal the interfece 
between the expandable tubular member 1525 and the wellbore casing 1500. 

In a preferred embodiment, the expandable tubular member 1525 includes a 
lower section 1550, an intennediate section 1555, and an upper section 1560. In a 
preferred embodiment, the wall thicknesses of the lower and intermediate sections, 
1550 anid 1555. are less than the wall thickness of the upper section 1560 In order 
to (^timally facilitate the radial expanskm of the expandable tubutar men^r 1525. 
In a preferred embodiment, the sealing nrambers 1545 are provkJed on the outskie 
surfede of the upper sectton 1560 of the expandable tubular member 1525. In a 
preferred embodimerit. the resilient anchor 1540 is coupled to the lower sectkm 
1550 of the expandable tul>uiar member 1525 In order to optimally anchor the 
expandable tubular member 1^5 to the.wellbore casing 1500. 

In a preferred mnbodiment, ttie expandable tubular member 1S2i5 is further 
(MvvMed substantially as disclosed In one or more of ttw folknving: (1) U.S. utility 
patent appilcatkxi serial no. 09/454.139, atlomey docket no. 25791.3.02, filed On 
12/3/1999. whteh claimed the benefit of the filing date of U.S. proviskNial patent 
applteation no. 60/111.293. attorney dod(et no. 25791.3. filed on 12/7/1998; (2) U.S. 
utUfy patent appHcatkm serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. whteh claimed the benefit of the fiflng date of U.S. provistonal 
appik»tk)n no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appikatkNi 
serial no. 09/502.350, attorney docket no. 25791.8.02. fifed on 2/10/2000. whk:h 
dabned the benefit of the filing date of U.S. provistonal appllcattoh no. 60/1 19,61 1 . 
attorney, docket no. 25791.8; (4) U.S. utility patent applicatton. serial no. 09/440.338. 
attomey docket no. 25791.9.02, filed on 11/15/1999. which dalmed the benefit of 
the filing date of U.S. (Movistonal appHbatton ho. 60/108.558. attomey docket no. 
25791.9. fifed on 11/16.1998; (5) U.S. provisional patent applicatfen no. 60/183,546. 
fifed on 2/18/2000; (6) U.S. utflity patent application no. 09/523.460, attomey docket 
no. 25791.11.02. fifed on 3/10/2000. whtoh cfeimed the benefit of the filing date of 
U.S. provisional applteation no. 60/124.042, fifed on 3/11/1999; (7) U.S. utility patent 
applicatton no. 09i€l2.895. attomey docket no. 25791.12.02. fifed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional appltoatlon no. 
60/121,841. attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
applicatton no. 60/154.047. attorney docket no. 25791.29. fifed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511,941, attorney docket no. 25791.16.02. filed on 
2/24/2000. wNch cfeimed the fcienefit of the fiHng date of U.S. provistonal serial no. 
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60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appilcation no. 09/588,946. attorney docket no. 25791.17.02. fiied on June 7. 2000. 
which daimed the benefit of the filing- date of U.S. provisional patent applicatkm 
serial no. 6W137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which daimed the benefit of the fiUng date of U.S. provisional applicatkm 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
piovisiorial appltoation ho. 60/146.203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S; provisbnal applteation no. 60/143.039. attorney docket no. 
25791.26. filed on 7/8/1999; (13) U.S. proviekNial patent appjlcatiorl serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appllcatton no. 60/159.()39. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provlskMiaj patent application np, 60/159.033. eittomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonat patent appikatton no. 60/165.228, 
attorney docket no. 25791.39. IHed on 11/1^1999. the disdosures of which are 
incorporated herein by refsrenoe. 

The expansion cone 15i30 is coupled to the support member 1520 and the 
ooupHng 1535. Ihe expansion cone 1530 Is preliBrably adapted to radially expand 
the expandable tubular member 1525 when the expanston cone 1530 is axiany 
displaced relative to the expandable tubular member 1525. The expanston oone 
1530 may be any number of conventional cominerdaliy available mpanston cones. 

In a preferred endx)diment, the, expanston cone 1530 is provMed 
substantially as disdosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139, attorney docket no. 25791.3.02. filed on 
12/3/1999. whtoh daimed the benefit of the filing date of U.S! provistonal patent 
appHcatton no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000. which daimed ttie benefit of the filing date of U.S. provisk>nai 
applicatipn no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney dodtet no. 25791.8.02. filed on 2/10/2000, whteh 
daimed the benefit of the filing date of U.S. provistonal application no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utiity patent appNcatlon serial no. 09/440.338. 
attomey docket no. 25791.9.02. filed on 11/1^1 999. whtoh daimed the benefit of 
ttw .ffling date of U.S. provistonal appltoatton no. 60/108.558, attorn^ docket no. 
25791.9, fitod on 11/16.1998; (5) U.S. provistonal patent appltoatton no. 60/183.546. 
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filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, wtilch claimed the t>enefit of the fiGng date of 
U.S. provisional application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which daimed the t)enefit of the filing dates of U.S. provisional applicatton no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utnity appltoatkm no. 09/5t1,941. attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed trie benefit of the flOng djate of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16, filed on 2/26/1999: (9) U.S. uUHty patent 
application no. 08/588.946, attorney docket no. 25791.17.02. filed on June 7. 2000. 
which daimed ttie t)enefit of the filing date of U.S. provisfonal patent applicatton 
serial no, 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attomey docket no. 25791.23.02. filed on 
4/26/2000. whidv daimed the benefit of ttie filing date of U.S. provistonal applicatton 
no. 60/131.106. attpnwy docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional applicattori na 60/146.203. attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. pirovistonal patent applicatton serial no. 
60/162,671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applteation no. 60/159.039, attorney dodtet no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent appltoatton no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165.228. 
attomey docket no. 25791.39. filed on 11/12/1999. the disdosures of whteh are 
incorporated herein by reference. 

The coupling 1535 is preferably coupled to the support member 1520. ttie 
expahskm cone 1530 and the resilient anchor 1540. The coupling 1535 is 
preferably adapted to convey pressurized fluidic materials and/or electrical cunent 
and/or communicatton signals from a surfeoe location to the resiltont anchor 1535. 
The coupling 1535 may. for example, be conventional commerciaily available slick 
wire, braMed wire, coiled tubing, or drilling stock material. In a prefenred 
embodiment, ttra coupling 1535 is decoupled from ttie resilient anchor 1540 upon 
initiating the axial displacement of the expanston cone 1 530; 

The reslHent anchor 1540 is preferably coupled to ttie lower section 1550 of 
ttte expandabto tubular merrdMr 1525 and ttie coupling 1535. The resiltont anchor 
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1S40 further preferably adapted to be oontaoilably coupled to the wellbore casing 
1500. 

Referring to FIQS. 16a and 16b. in a preferrBd embodiment, the resilient 
anchor 1540 includes one or more coiled resilient memt>ers 1600 and corresponding 
releasable coupling devices 1605. Ir) a preferrBd embodinwnt. the resilient anchor 
1540 Is maintained In a comprised elastic position that is controilably released 
thereby causing the resilient anchor 1540 to expand in size thereby releasing the 
elastic energy stored wItNn the ifwient anchor 1540. As illustrated In FIG. 16b. In a 
preferred embodiment, when the coupling device 1605 is released, ttie coiled 
resifiont member 1600 at least partially uncoils in the outwanl radial direction. In a 
preferred embodiment, at least a portion of the coiled member 1600 Is coupled to 
the lower sedton 1550 of the expandable tubular member 1525. In a preferred 
embodimenti the unooiled member IflkX) thereby ooujiies the lower section 1550 of 
the mpandaUe tubular member 1 525 to the wellbore pasir^ 1 500. 

The coiled member 1600 may be febrlcated from ar^ number of 
conventional oommerdaly available rMilient materials: In a preferred embodiment,, 
the coiled member 1600 is fabricated from a resilient maMi such as, for example, 
spring steel. In a prelbrr^d embocHment, the ooHiBd member 16(X) Is fabrics^ 
memory metals In order to opttmaUy provide control ,of shapes and stresses. 

In a preferred embodiment, the releasable coupling device 1605 maintains 
the ooi|ed member 1600 is a coiled position untN the device 1605 is released. The 
releasable coupling device 1605 may be ar^ number of conventional commercially 

• • • * 

available releasable cx)upling devices such as, for example, an explosive bolt: 

The resilient anchor 1540 may be positioned in any desired orientation. In a 
preferred embodiment, the resilient anchor 1540 is positioned to apply the maxirtium 
nomial force to the walls of the wellbore casing 1500 after releasing the resilient 
anchor 1540. 

In an alternate embodiment, as illustrated In FIGS. 17a and 17b. the resilient 
anchor 1540 includes a tubular rhember 1700, one or more resilient anchoring 
members 1705, one or niore conesponding rigid attachments 1710, and one more 
corresponding releasable attachments 1715. In a preferred embodiment the 
resifient anchoring memt>er8 1705 are maintained in compressed elastic condition 
by the bonresponding rigid end releasable attachments, 1710 and 1715. In a 
preferred embodiment^ when the porresponding releasable attachment 1715 is 
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released, the corresponding resilient anchoring memlwr 1705 expands, releasing 
the stored elastic energy, away from the tubular member 1700. 

As illustrated In FIG. 1 7a, one end of each resilient anchoring member 1 705 
is rigidly attached to the outside surfece of \he tubular member 1700 by a 
5 corresponding rigid attachment 1710. The other end of each resilient anchoring 
member 1705 is removably attached to the outside surface of the tubular member 
1700 by a oorresponding releasable attachment 1715. As illustrated In FiG. 17b, In 
a prefwred embodiment, releasing the releasable attachment 1715 permits the 
resilient energy stored in. the resilient anchoring member 1705 to be released 
thereby causing the resilient andioring member 1705 to swing radially outward from 
the tubular member 1700. 

The tubular member 1700 may be fabricated from any number of 
conventional materieis. 

The resilient anchoring members 1705 may be fabricated from any number 
of resilient materials. In a prefenBd embodiinent. the resilient anchoring members 
1705 are fabricated firom memory metal in order to optimally provide conbtjl of 
shapes and stresses. 

The rigid attachments 1710 may be fabricated firom any number of 
conventional oommerdaiiy available materials. In a preferred embodiment, the rigid 
attachments 1710 are f^ricated from 4140 steel in order to opUrnally provide high 
strength. 

The releasable attachments 1715 may be fabricated from any number of 
conventional commercially available devices such as. for example, explosive bolts. 

In another alternative embodiment, as illustrated fei FIGS. 18a and 18b, the 
resirient anchor 1540 includes a tubular member 1800. one or more anchoring 
devices 1805, one or more resilient members 1810. and one or more release 
devices 1815. In a preferred embodiment, the anchoring devices 1805 and resilient 
membera 1810 are maintained In a compressed elastic position by the release 
devices 1815. As illustrated ih' FIG. 18b. in a preferred emijodlment when the 
release devices 1815 are removed, the anchoring devices 1805 and resilient 
members 1810 are permitted to expand outwardly in the radial direction. 

The tubular member 1800 preferably includes one or more openings 1820 
for containing the release devices 1^15 and for pennlttlng the anchoring devices 
1805 to pass through. The tubular member 1800 rhay be tebricated from any 
number of conventional commercially available materials. In a prefened 
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embodiment, the tubular member 1800 is fabricated from 4140 steel in order to 
optimally provide high strength. 

The anchoring devices 1805 are housed within the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 
5 through the corresponding openings 1820 in the tubular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to, and at least partially 
penetrate, the surfece of the wellbore 1500. The anchoring devices 1805 may be 
fabricated from any number pf durable hard materials such bs\ for example, 
tungsten carbide, machine tod steel, or hard faced staeL In a preferred 
10 embodiment, the anchoring devices 1805 are fabricated from machine tool steel in 
order to optimally provide hijgh strength, hardness, and fracture.toughness. 

The resilient members iiSIO are coupled to the inside surface of the tubuter 
member 1800. The resilibnt members 1810 isre prefisrably adapted to apply a radial 
fDroe upon the oorresppnding' anchoring devices 1805. In a preferred embodiment, 
15 when the release devices 1815 release the anchoring devices 1805, ttie reslltent 
members 1810 are preferably adapted to force the anchoring devices at teast 
partially through the corresponding openings 1820 into contect with, to at teast 
partifiriiy penetrate, the wellbore casing 1500. 

The reieasid devices 1815 are positioned within and obupled to the openings 
20 1820 in the tubular member 1800. The release devices 1815 are preferably adapted 
to hold the corresponding anchoring devices 1805 within the tubular member 1800 
untB released by a control signal provided from a surface, or other, tocation. The 
release devices 1815 may be any number of conventional commercially available 
release devices. In a preferred embodiment, the release devices 1815 are pressure 
25 activated in order to optimally provide ease of operation. 

As illustrated in FIG. 15a, the apparatus 1515 is preferably positioned within 
the wellbore casing 1500 with the expandable tubular member 1525 positioned In 
opposing relation to the opening 1510. 

As illustrated In FIG. 15b. In a preferred embodiment, the resiltent anchor 
30 1540 is then anchored to the wellbore casing 1500. In this manner, the lower 
section 1550 of the expandabto tubular member 1525 is anchored to the wellbore 
casing 1500. Iri a prefmed embodiment, the resilient anchor 1540 is anchored by a 
control and^or etedrical pomr signal transmitted from a suriace location. 

In an attemative embodiment, a conrtpressibte cement and/or epoxy is then 
35 injected into the annular space between the unexpended portion of the tubular 
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member 1525 and the wellbore casing 1500. , The compressible cement and/or 
epoxy Is then permitted to at least partially cure prior to the Initiation of the radial 
expansion process. In ttiis manner, an annular structural support arid fluidic seal Is 
provided around the tubular member 1525. 

As Illustrated in FIG. 15c, In a preferred embodiment, the expansion cone 
1530 is then axiaily displaced by applying an axial force to the support member 
1S20. In a preferred embodiment, the axial displacement of the expansion cone 
1530 radially expands the expandable tubular member 1525 into intimate contect 
with the walls of the wellbore casing 1500. 

As illustrated in FIG. 15d, in a preferred embodiment, after the expandable 
tubular member 1525 has been completely radially expanded by the axial 
displacement of the expansion cone 1530. the opening 1510 In the wallbore casing 
1500 is sealed off by the radially expanded tubular member 1525. In this manrwr. 
repairs to the wellbore casing 1500 are optimally provided. More generally, the 
apparatus 1515 lis used to repair or form wellbore casings, plpelnes, and istrudurel 
supports. 

Refening to FIGS. 19a. 19b and 19ct an alternative embodiment of an 
expandable tubular member 1900 for use In the apparatus 1515 win now be 
described. In a prefjBrred embodiment, the mpandable tubular member 1900 
incKides a tubular body 1905. one or more rtellient panels 1910. one or rnore 
corresponding engagement members 1915. and a release member 1920. In a 
preferred embodlmerit. the resilient panels 1910 are adapted to expand In the radial 
dirsctipn after being reteased by the release nwmbaf 1920. In this manner, the 
expandabte tubular member 1900 is anchored to a preexisltotg stnicture such as. for 
example, a wellbore casing, an open hole wellbore section, a pipeline, or a structural 
support 

The tubular member 1905 Is coupted to the resilient panels 1010. The 
tubular member 1905 may be any number Of conventional commercially avaiteble 
expandable tubular members. In a preferred embodiment, the tubular member 1905 
is an expandabte casing In order to optimally provide high strength. 

The resiltent panels 1910 are coupted to the tubular member 1905. The 
reslHent panels 1910 are further releasably coupled to the release n^ber 1920. 
The resiltent panels 1010 are preferably adapted to house the expansion cone 
1530. The rssUtent parwis 1910 are preferebly adapted to extend to the position 
1925 iQxxi being released 1^ the retease member 1920. In a preferred 
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embodiment, the resilient panels 1910 are coupled to the tubular meniber 1905 by 
welding in order to optimally provide high strength. The resilient panels 1910 may 
be fabricated from any number of conventional commercially available resilient 
materials. In a preferred embodiment, the resilient panels 1910 are fabricated from 
5 spring steel In order to optimally store elastic radially direct energy. 

The engagement members 1915 are coupled to Corresponding resilient 
panels. The engagement members 1915 are preferably adapted to engage, and at 
least partblly penetrate, the wellbore csMsing 1500, or otto 

The release member 1920 is releasably coupled to the resilient panels 1910. 

10 The release member 1920 is preferably adapted to controllably release the resilient 
panels 1910 from their initial strained, positions In order to permit the resilient panels 
1910 to expand to their expanded positions 1925. In a preferred embodiment, the 
release member 1920 is releasably coupled to the coupling 1535. in this manner, 
electrical and/or control and/or hydraulic signals are communicate to and/or from 

15 • the release member 1920. The release member 1920 may be any number of 
conventional cpnvnerdally available release devioes. 

Referring to FIGS. 20a to 20dt an alternative embodiment of an apparatus 
and method for oouplihg an expandable tubular nDember to a preexisting structure 
will now be desbribed. Refening to Fig. 20a, a wellbore casing 2000 is poslttoned 

20 wHhln a subterranean ftxmatlon 2005. The wellbore casing 2000 may be positibned 
In any orientation firom the vertical directtoh to the horizontal direction. The wellbore 
casing 2000 further includes one or more openings 2010 that may have been the 
result of unintentional damage to the wellbore casing 2000, or due to a prior 
perforation or fracturing operatibn performed upon the sunrounding subterranean 

25 formation 2005. As will be recognized by persons having ordinary skill in the art, the 
openings 2010 can adversely affect the subsequent operation and use of the 
wellbore casing 2000 unless they are sealed off. 

In a prefened embodiment, an apparatus 2015 is utilized to seal off the 
openings 2010 in the wellbore casing 2000. More generally, the apparatus 2015 ie 

30 preferably utilized to fbmi or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 2015 preferably includes a support member 2020, an 
expandable tubular member 2025, an expansion cone 2030, a coupling 2035. a 
resilient anchor 2040, and one or more seals 2045. 
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The support member 2020 is preferably adapted to be coupled to a surface 
location. The support member 2020 is further coupled to the expansion cone 2030. 
The support member 2020 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or obmmunication signals from a surface 
location to the anchor 2040. The support member 2020 may. for example, be 
conventional commercially available stick wire, braided wire, coiled tubing, or drilling 
stodt mabrial. 

: The expandable tubidar member 2025 is removably coupled to the 
ex|kansion cone 2030. In a preferred erhbodlment, the expandable tubular member 
2025 includes one or more engagerfient devices ttiat are adapted to couple with and 
penetrate the weilbore casing 2000. in tTils manner, the expandable tubular 
member 2025 is optimally coupled to the weilbore casing 2000. In a piBferred 
embodiment, the engagement devices include teeth for biting into the surfiaoe of the 
weilbore casing 2000! In a prefemed embodiment, the expandable tubular member 
2025 further includes one or more sealing rnembers 2045 on the outside surface of 
the expandable tubular member ^025 in order to ppfimally seal the jhterfaoe 
between the expandable tubular member 2025 and the weilbore casing 2000. 

In a preferred embodiment, the e)q)andabie tiibuiar member 2025 includes a 
lower section 2050. an intermediate section 2055. and an upper section 2060. In a 
preferred embodiment, the waM thicknesses of the lower and intermediate secttohs. 
2050 and 2055. are less than the waH thtekifwss of the tipper sectton 2060 in order 
to optimally fecilitete the radisri expanston of the expandabte tiibular member 2025. 
In a prefemed embodiment, the sealing members 2045 are provided on the outsMe 
surface of the upper section 2060 of the expandable, tubular member 2025. In a 
preferred embodiment, the resilient anchor 2040 is coupled to the kwver section 
2050 of the expandable tubular member 2025 in order to optimal^ anchor the 
expandable tubular member 2025 to the weilbore casing 2000. 

In a preferred eiTtbodiment. the expandable tubular member 2025 is further 
provkted substentialiy as disdoised in one or more of the foltowing: (1) U.S. utility 
patent application serial no. 00^54,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed 0ie benefit of ttie fliing date of U.S. provisional patent 
applkaUon no. 60/111.293, attorney docket no, 25791 .3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the bertefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appUcation 
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serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000, vytiich 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the bemm of 
5 the filing date of U.S. provistonal application no. 60/108.558, attorney docket no. 
25791.9. fBed on' 11/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent applteatton no: 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. whkii daimed the benefit of the filing date of 
U.S. provlstonal applicatkm no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 

10 appHcatfcm no. 09/512.895. attorriey docket no. 25791.12.02, filed on 2/24/2000. 
which daimed the benefit of the filing dates of U.S. provisk)nal application no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provi8k>nai 
appHcation no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorn^ docket no. 25791.16.02. filed on 

IS 2/24/2000. whk^ dabned the benefit of the fillip dale of U.S. provlstonal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. vHSSty patent 
appHcatton no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7. 2000. 
whteh claimed the benefit of the mng date of U S. provisional patent application 
serial no. 60/137.098. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

20 ufility patent appNcatton no: 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which daimed the benefit of the filing date of U.S. provlstonal applicatton 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional applicatton no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039, attorney docket no. 

25 25791.26. filed on 7/9/1999; (13) U.S. provlstonal patent applicatton serial no. 
60/162.671^ attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provlstonal patent applicatton no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional , patent application no. 60/165.228. 

30 attorney docket no. 25791.39. filed on 11/12/1999. ttte disdosures of which are 
incorporated herein by reference. 

The expanston oone 2030 is preferably coupjed to ttie support member 2020 
and the coupling 2035. The expanston cone 2030 Is preferably adapted to radially 
expand the expandable tubular member 2025 whm the expansion cone 2030 is 

35 axially displaced relative to the expandabte tubular member 2025. . 
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In a preferred embodiment, the expansion cone 2030 is provided 
substwitially as disclosed In one or more of the following: (1) U.S. utility patent 
appUcation serial no. 09/454.139, attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the btenefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 2S791.3,.fiied on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
■on 2/23/2000, which claimed the t)enefit of tne filing date of U.S. provisk)nal 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, atlomey docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the fiUhg date of U.S. provlsk)nal appltoatkm no. 60/119.611. 
atlomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
atlomey docket no. 25791.9.02. filed on 11/15/1999. whteh daimed the benefit of 
the filing date of .U.S. proyistonai appltoatkm no. 60/108.558. atlomey docket no. 
25791.9, flted on 11/16.1998; (5) U.S. provisional patent applteatkm no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utMfy patent appllcatkm no. 09/523,460. attomey docket 
no. 25791.11.02, filed on 3/10/2000. whteh claimed the benefit of the filing date of 
U.S. prDvisk)nal applkation no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appUcatton no. 09/512^895, atlomey docket no. 25791.12.02. filed on 2/24/2000, 
whk:h daimed the benefit of the filing dates of U.S. provisional appltoation no. 
.60/121,841, atlomey docket no. 25791.12, filed on 2/26/1999 and U.S. provjstonal 
applkatkm no. 60/154.047, atlomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility appiteatkxi no. 09/511,941, attomey docket no. 25791.16.02, filed on 
2/24/2000, whteh daimed the benefit of the filing date of U.S. provistonal serial no. 
60/121.907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.iS. utility patent 
appiteation no. 09/588,946, attomey docket no. 25791.17.02, filed on June 7, 2000, 
whteh daimed the benefit of the filing date of U.S. provisional patent applicatten 
serial no. 60/137,998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applicatten no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provistonal application 
no. 60/131,106, attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional appiteation no. 60/146,203, attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143.039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisionai patent application serial no. 
60/162.671. attomey docket no! 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appHcalion no. 60/159.039, attorn^ docket ho. 25791.36. filed on 10/12,1999; (15) 
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U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999. the disdosures of whteh are 
incorporated herein by refsrence. 

The coupling 2035 is preferably coupled to the support member 2020. the 
expansion cone 2030. and the anchor 2040. The coupling 2035 is preferably 
adapted to convey pressurized fluidic materials and/or electrical cunent and/or 
communication signab from a surface locatton to the anchor 2035. The coupling 
2035 may, for example, be conventkxial oommerdally available slick wire, braided 
wire, coiled tubing, or drilHng stock material, in a preferred embodiinent, the 
coupling 20^5 is decoupled from the anchor 2040 upon initiating the axial 
displacement of the mcpanskNTi cone 2030. 

The anchor 2040 is preferably coupled b the tower sectton 2050 of the 
expandable tubular member 2025 and the coupling 2035. The anchor 2040 is 
further prefsrabiy adapted to be controilabiy coupled to the weiibore casing 2000. 

furring tti FIGS, 21a and 21b. ih a preferred embodiment, the anchor 2040 
includes a housing 2100, one or more spikes 2105. and one or more corresponding 
actuatore 2110. In a prefeiired embodiment this spikes 2105 are outwardly 
extended by the oonesponcHng aduatore 2110. in an alternative embodiment, the 
spikes 2105 are outwardly actuated by displacing the apparatus 2015 upwardly. In 
smother alternative embddiment, the spH(es 2105 are outwardly extended by placing 
a quantity of fluidic material onto the spikes 2105. . 

The housing 2100 Is coupled to the lower sectton 2050 of the expandable 
tubular member 2025, the spikes 2105, and the actuatore 2110. The housing 2100 
is further preferably coupled to the ootipllrig 2035. In a prefened embodiment, the 
housing 2100 is adapted to convey electrical, oommuhtoatton. and/or hydraulto 
signals frob the coupling 2035 to the actuators 21 10. ' ' 

The spikes 2105 are preferably movably coupled to the housing 2100 and 
th9 conesponding actuatore 2110. The spikes 2105 are preferably adapted to pivot 
relative to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwardly in a radial diredton to engage, and at least partially penetrate, the 
weiibore casing 2000. or other preexisting structure such as. for exaroplOi the 
weiibore. Each of the. spikes 21(^ further preferably include a concave upwardly 
facing surface 2115. In a prefened embodbnent. the piaoement of a quantity of 
flukiic material such, as. for wcample. a barito plug or a flex plug, onto ttie swfaces 
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2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the wellbore casing 2000, or other preexisting structure such as, for 
exampid, the wellbore. Alternatively, the upward displacement of the apparatus 
2015 causes the splices 2105 to pivot outwardly away from the housing 2100 to 
"engage the wellbore casing 2000. or other preexisting structure such as. for 
example, the weHbore: 

The aduatora 2110 are preferably coupled to the housing 2100 and the 
corresponding spikes 2105. The actuators 2110 are preferably adapted to apply a 
foroe to the corresponding spikes 2105 sufRdent to pivot the corresponding spikes 
2105 outwardly and away from the housing 2100. The actuators 2110 may be any 
number of oonventionai commercialiy available ictuatore such as. fbr example, a 
spring, an electric or hydfaulic motor, a hydraulic piston/cyiinder. in a pref^ri«d 
embodiment, the aduatore 2100 are hydraulic pistons in order to optimally prpvMe 
ease of operatton. In an alternative 'embodiment, the actuators 2110 are omitled 
and the spikes are pivotaliy coupled to the housing 2100. 

Refwring to FIQS. 22a. 22b, and 22c in an altemaitlve einbodiment. the 
anchor 2040 includes the housing 2100, one or more petal baskets 2205. and one 
or morie corrsspondlng aduatore 2110. In & preferred ethbodiment. the petal 
baskirts 2205 are outwardly extended by the oonesponding aiduatore 21 10. In an 
altemath« embodiment, the petal baskets 2205 are outwardly actuated by^ 
displadng the apparatus 2015 upwardly. In another attemative embodiment, the 
petal baskets 2205 are outwardly extended by placing a quantity of fkMc material 
onto the.petal baskets 2205. . . ' 

The housing 2100 is coupled to the tower ^section 2050 of the mcpandable 
tubular member 2025, the petal baskets 2205. and the actuators 21 10. 

The petal baskets 2205 are preferably movably coupled to the housing 21 00 
and the corresponding actuators 2110. The petal baskets 2205 are preferably 
adapted to pivot relative to the houslnig 2100. The petal baskets 2205 are further 
preferably adapted to extend outwardly in a radial direction to engage, and at least 
partially penetrate, the wellbore casing 2000, or other preexisting stnjcture. As 
illustrated in FIO. 22c, each of the petel baskets 2205 further preferably indude a 
concave upwardly fedng surface 2215. In a preferred embodiment, the placement 
of a quantify of fluidie material such as. for example, a barite plug or a flex plug, onto 
the surfaoM 2215 causes the pettri baskets 2205 to pivot outwanily away from ttie 
housing 2100 to engage the wsilbore casing 2000. or other preexisting structure. 
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Alternatively, the weight of the fluidic materials placed onto the petal baskets 2205 is 
sufficient to andhor the expandable tubular member 2025. Alternatively, the upward 
displacement of the apparatus 2015 causes the petal baskets 2205 to pivot 
outwardly away from the hot^ng 21 00 to engage the wellbore casing 2000. or other 
5 preexisting struqture. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding petal baskets 2205. The actuators 2110 are preferably adapted to 
apply a force to the corresponding petal baskets 2205 sufficient to pivot the 
conesponding petal baskets 2205 outwardly and away from the housing 2100. In 
10 an alternative embodiment, the actuators 2110 are omitted and the petal baskets 
are pivotaily coupled to the housing 21 (X). 

In an aHernative embodiment, the anchor 2040 includes one or more spikes 
2105 and one or niore petal baskets 2205. 

As illustrated in FIG.* 20a, the apparatus 2015 (s preferably posittoned within 
15 the- wellbore casing 2000 with the expandable tubular member 2025 positioned in 
opposing relation to the opening 2010. 

As DlMstrated In FIG. 20b. in a preferred embodiment, the anchor 2040 is 
then anchored to the wellbore casing 2000. In this manner, the lower section 2050 
of the expandable tubular member 2025 is anchored to the wellbcire casing 2000 or 
20 the wellbore casing. In a preferred embodiment, the anchor 2040 is anchored by a 
control and/or electrical power signal transmitted from a surface k)catk>h to the 
actuators 21 1 0 of the. anchor 2040. In an aHernative embodiment, the anchor 2040 
Is anchored tb the wellbore casing 2000 by upwardly displacing the apparatus 2015. 
In an alternative embodinrient. the anchor 2040 is artchored to the wellbore casing 
25 2000 by placing a quantity of a fkiMic material such, for example, a barfte plug or a 
flex plug, onto ttie spBces 2105 or petal baskets 2205 of the anchor 2040. In an 
alternative embodiment, the anchor 2040 is omitted, and the apparatus 2015 is 
. anchored by placing a quantity of a ifluidic material such, for example, a barite plug 
or a flex plug, onto at least the lower and/or the Intenmediate secUons. 2050 and 
30 2055, of the expandable tubular member 2025. 

In an altemattve embodiment, a compressible cement and/or epoxy is then 
injected into ,the annular space between the unexpended portk)n of the tubular 
member 2025 and the wellbore casing 2000.. The conipressible cement and/or 
epoxy is then permitted to at least partially cure prior to the initiation of the radial 
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expansion process. In this manner, an annuiar structural support and fluidic seal is 
provided around the tubular member 2025. 

As illustrated in FIG. 20c, in a preferred embodiment, the expansion cone 
2030 is then axially displaoed by applying an axial force to the support member 
2020. In a preferred embodiment, the axial displacement of the expansion cone 
2030 radially expands the expandable tubular member 2025 into intimate contact 
with the walls of the wellbore casing 2000. 

As illustrated in FIG. 20d, in a preferred embodiment, after the expandable 
tubular member 2025 has been completely radially expanded by the axial 
displaoement of the expansion cone 2030, the opening 2010 in the weUbore casing 
2000 is sealed ofT by the radially expanded tubular member 1435. In this manner, 
reptfrs to the wellbore casing 2000 are optimally provided. Mora generally, the 
apparatus 201 5 is used to repair or form wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 236 to 23e. an alternative embodiment of an apparatus . 
and method for boupiing an expandable tubular member to a preexisting structure 
wiN now be described. Refsning to Fig. 23a. a wellbore casing 2300 and an open 
hole wellbore section 2305 are positioned wittiin a subterranean fbrmation 2310. 
The wellbore casing 2300 and ttte open hofe wellbore section 2305 may be 
positioned in euriy orientation from the vertical d^ 

in a preferred embodiment, an apparatus 2320 is utilized to form a new 
section of wellbiDre casing witiiin ttie open hofe wellbore section 2306. Mon 
generally, ttie apparatus 2320 is preferably utilized to loan or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2320 preferably includes a support member 2325, an 
expandable tobular member 2330, ian expansion cone 2335, one or more upper 
sealing members 2340, and one or more sealirig members 2345. 

The support member 2325 is preferably adapted to be coupled to a surface 
loeation. The support member 2325 is further coupled to the expansion cone 2335. 
The support member 2325 may, for example, be conventional commercially 
available slick wire, braided wire, coiled tubing, or drilling stock material. 

The expandable tubular member 2330 is removably coupled to the 
expansion cone 2335. In a preferred embodiment, the expandable tubular member 
2025 further includes one or more upper and tower sealing members. 2340 and 
2345. on ttie outskle surface of ti)e expandable tubular member 2330 in order to 
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optfmaHy seal the interface tMtween the expandable tubular member 2330 and the 
wellbore casing 2300 and the open hole weHbore sectipn 2305. 

In a preferred embodiment, the expandable tubular member 2025 further 
includes a lower section 2350. an intennediate section 2355, and an upper section 
2360. In a preferred embodiment, the wall thicknesses of the lower and 
intermediate sections. 2350 and 2355, are less than the wall thickness of the upper 
sectkm 2360 in order to optimally facilitate the radial expanston of the expandable 
tubular member 2330. In a prefened embodiment^ the k>wer sectkm 2350 of the 
expandabte tubular member 2330 includes one or more slots 2365 adapted to 
permit a fluldlc sealing material to penetrate the tower section 2350. 

In a preferred embodlmsnt, the expandable tubular member 2330 Is further 
provMed substantially as disclosed in one or nrKxe of the following: (1 ) U.S. utility 
patent applicatton serial no. 09/454,13^^ attorney docket no. 25791.3.02, filed on 
12^1909. which claimed the benefit of the filing date of U.S. provisipnal patent 
appHcatton no. 60^111.293. attorn^ doctet no. 25791.3. filed on 12^/1996; (2) U.S. 
utility patent appHcation serial.no. 09/510,913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, whteh dalmed the beneftt of the filing date of U.S. provisional 
applteatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appitoalion 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. whtoh 
daimiad the benefit of the filing date of U.S. provisiohal applicatton no. 60/119.611. 
atlomey docket no. 25791.8; (4) U.S. utility patent appiteation serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed ttie benefit of 
the filing date of U.S. provisional appltoation no. 60/108,558. attorney docket no. 
25791.9. fitod on 11/16.1998; (5) U.S. piiovistonal patent appHcaOon no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent appltoatton no. 09/523,460. attorney docket 
no. 25791.11.02, fitod On 3/10/2000. which claimed the benefit of the filing date of 
U.S. provistonal application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
applicatton no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which daimed the benefit of the filing dates of U.S. provisional appltoation no. 
60/121.641, attorney docket no. 25791.12. filed on 2/26/1999 ahd U.S. provistonal 
appltoation no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02, fitod on 
2/24/2000. whteh dairned ttie benefit of ttie filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, fitod on 2/26/1999; (9) U.S. utility patent 
appOcation no. 09/588.946* attorney docket no. 25791.17.02. filed on June 7, 2000, 
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which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the ben^t of the filing data of U.S. provistonal appHoitioh 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal applicatton no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal applicatton no. 60/143,039. attonney docket no. 
25791.26, fitod on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671. attorney docket no. 25791.27, fitod on 11/1/19^9; (14) U.S. provistonal 
appHcatton no. 60/159,039. attorney (iocket no. 25791.36. filed on 10/12.1999; (IS) 
U.& provistonal patent appltoatton no. 610/159.033. attorney docket no. 25791.37. 
fitod on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228. 
attorney docket no. 25791.^. fitod on 11/12/1999, the disctosures of whteh are 
incorporated herein by reference. 

The expanston cone 2335 is prefBrably couptod to ttie support member 
2325. The expansion cone 2335 is further preferably removably couptod to the 
expandabto tubular member 2330, The expanston oone ^35 Is prefwaUy adapted 
to radially expamf the expandabto tubular member 2330 when the expanston oone 
2335 is axtally dtoptoced retotive to the exp9ndabto tubular mentber 2330. 

In a preferrsd embodiment, the expansion oone 2335 is provktod 
substanfiaHy as disdosed in one or more of the foltowing: (1) u:S. utility patent 
application serial no. 09/454.139, attorney docket no. 25791.3.02. fitod on 
12/3/1999. whteh ctolmed the benefit of the filing date of U.S. provisional patent 
applicatton no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510,913, attorney docket no. 25791.7.02. fitod 
on 2/23/2000. which claimed the benefit of the fiRng date of U.S. provistonal 
appltoation no. 60/121,702, fitod on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. 0W502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. whteh 
daimed the benefit of the filing date of U.S. provistonal applicatton no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440.338, 
attomey docket no. 25791.9.02. fitod on 11/15/1999. which daimed the benefit of 
the filing date of U.S. provisional applicatton no. 60/108.558. attomey docket no. 
25?91.9, fitod on 11/16.1998; (5) U.S. provlslonal patent appltoation no. 60/183.546. 
fitod on 2/18/2000; (6) U.S. utility pdtent application no. 09/523.460. attomey docket 
no. 2579^11.02. fitod on 3/10/2000, whteh daimed the benefit of the filing date of 
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U.S. provisional application no. 6D/124.M2. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applicatk>n np. 09/511,941, attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. jsrovistonal serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appltoatton no. 09/588.946.. attorney docket no. 25791.17.02, filed on June 7. 2000, 
which claimed the benefit of the flDng date of U.S. provisional patent applicatibn 
serial no. 60/137,998, attorney docket no, 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appflcatkm np. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provistonal application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
piovistonat appflcatkm no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. proviskmal applteatibn ho! 60/143.039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent appltoatton serial no. 
60/16i2.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
applteatton no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1099; (15) 
U.S. provistonal patent appflcatton no. 60/159.033. attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent applteatton no. 60/165.228. 
attomey docket no. 25791.39. filed on 11/12/1999. the disclosures of whteh ai« 
irworporated herein 1^ reference. 

The upper sealing member 2340 is coupled to the outside surface of the 
upper sectton 2360 of the expandable tubular member 2330. The upper sealing 
member 2340 is preferably adapted to flukliciy seal the interfece between the 
radially expanded upper section 2360 of the expandable tubular member 2330 and 
the wellbore casing 2300. The upper sealing member 2340 may be any number of 
oonventtonal commercially available sealing members. In a preferred embodiment, 
the upper sealing member 2340 is a vitpn aibber in order to optimally provtoe toad 
carrying and pressure sealing capacity. 

The tower sealing member. 2345 is preferably coupjed to the outside surface 
of the upper sectton 2360 of the expandable tubular member 2330. The tower 
sealing member 2340 is preferably adapted to fluidlciy seal the interfece between 
the radially expanded upper section 2360 of the expandable tubular member 2330 
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and the open hole wellbore section 2305. The lower sealing memt>er 2345 nriay t>e 
any numt)er of conventional commercially available sealing members. In a preferred 
embodiment the lower sealing member 2345 is viton rubber in order to optimally 
provide load carrying and sealing capacity. 
5 As illustrated in FIG. 23a. the apparatus 2320 is preferably positioned within 

the wellbore casing 2300 and the open hole wellbore secfon 2305 with the 
expandable tubular member 2330 posjtiprted in overlapping relation to the wellbore 
casing 2300. 

As illustrated in FIG. 23b, in a prefenred embodiment, a quantity of a 
10 hardenable fluidic dealing material 2365 is then injedad into the open hole wellbore 
sedbn 2305 proximate to the lower section 2350 of the expandable tubular member 
2330. The sealing material 2365 may be any number of oonyentionai oommerdally 
available sealing rriaterials such as. for example, dernent and/o^ Iria 
prefenred embodiment the hardenable flgidic sealing material 2365 at least partially 
15 enters the slots provided in the lower section 2350 of the exparidabie tubular 
member 2330. 

As illustrated in FIG. 23c the hardenable fluidic sealing material 2365 is 
preferably then permitted to at least partially cure. In this manner, the lower section 
2350 of the expandable tubular member 2330 is anchored to the open hole wellbore 
20 section2305. 

In an altematlve embodiment, a corhpressible cement and/or epoxy is theri 
injected into the annular space between the unexpended portion of the tubular 
member 2330 and the wetlbon» (Rising 2300. The compressible cement and/or 
epoxy is then permitted to at least partially cure prior to the initiation of the radial 
25 expansion process. In this manner, an annular structural support and fluidic seal is 
provided around the tubular member 2330. 

As illustrated in FIG. 23d, in a preferred emixxliment. the expansion cone 
2335 is then axially displaced by applying an axial force to the support member 
2325. In a preferred embodiment, the a)dal dispiacenient of the expansion cone 
30 2335 radially expands the expandable tubular ^member 2330 into intimate contact 
with the walls of the wellbore casing 2300. 

As illustrated in FIG. 23e, in a prefenred embodiment, after the expandable 
tubular member 2330 h^s been completely radially expanded by the axial 
displacement of the expansion cone 2335, a new section of wellbore casing is 
35 formed that preferably includes the radially expanded tubular member 2330 and an 
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outer annular layer of a flukJIc sealing materlai. More generally, the apparatus 2320 
is used U) repair or form weDbore casings, pipelines, and structural supports. 

Referring to FIGS. 24a to 24c, an alternative embodiment of an apparatus 
and method for coupling an expandable tubularmember to a preexisting structure 
will now be d^cribed. Referring to Fig. 24a, a wellbore casing 2400 and an open 
hole wellbore section. 2405 are positioned within a subterranean formation 2410. 
The wellbpre casing 2400 and the open hole wellbore section 2405 may be 
positioned in any orientation from the yerticai direction to approximately ttte 
horizontal direction. 

In a preferred embodiment, an apparatus 2420 is utilized to fonrn a new 
section of vyellbore casing . wittiin ttie open hole wellbore section 2405. More 
generelly. ttie apparatus 2420 is pn^rably uUlbsed to form or repair weUbore 
casings, pipelines, or structijral supports. 

The apparatus 2420 preferably includes a support member 2425. ah 
expandable tubular member 2430. an expansion cone 2435, a oouplng 2440, a 
padcer 2445. a mass 2450. one or more upper sealing members 2455, arid one dr 
more sealing rnembere 2460. 

support membisr 2425 is pref^Uy adapted to be coupled to a surface 
location. The support member 2425 Is fiirttter coi^ied to ttie expansion cone 2435. 
The support member 2425 Is preferably adapted to convey electrical, 
communication, and/oc hydraulic signals to and/or from ttie packer 2445. The 
support nnember 2425 may, for example, be conventional oommerdally avaflabto 
sHcIt wire, braided wire, coiled tubing, or drilling stock material. 

The expandable tubular member 2430 is removably coupled to the 
expansion cone 2435 and the packer 2445. The expandable tubular member 2430 
is further preferably coupled to the mass 2450. in a preferred embodiment, the 
expandable tubular member 2430 further includes one or more upper and lower 
seating members. 2455 and 2460, on the outside surface of the expandable tubular 
member 2430 in order to optimally seal the interface between the expandable 
tubular member 2430 and the wellbore casing 2400 and the open hole wellbore 
section 2405: 

in a preferred embodiment, the expandable tubular nmmber 2430 further 
includes a lower section 2465, an intermediate section 2470, and an upper section 
2430. In a preferred embodiment, the wall thicknesses of the k>wer and 
intermediate secttons, 2465 and 2470, are less than the wall thickness of the upper 
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section 2475 in order to optimally facilitate the radial expansion of the expandable 
tutHJlar memt)er 2430. In a prefenied emtxidiment. the lower section 2465 of the 
expandable tubular member 2430 is coupled to the mass 2450. 

In a preferred embodiment, the expandable tubular member 2430 is further 
provided substantially as dbclosed in one or more of the following: 

The expansion cone 2435 Is preferably coupled to the support member 2425 
and the coupling 2440. The exparislon cone 2435 is further pfieferably removably 
coupled to the expandable tubular mendwr 2430. Tlie expansion cone 2435 is 
preferably adapted to radially expand the expandable tubular member 2430 when 
the expansion cone 2435 is axially displaoed relative to the expandable tubular 
member2430. 

In a preferred embodiment, thb expansion cone 2435 Is provided 
substantially as disdpsed in one or more of the following: (1) U.S. utility patent 
application serial no. 09^454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing.date of U.S. provisional patent 
application no. 60/1 1 1.293. attorney docket no. 25791 .3. filed on 12/7/1998; (2) U.S. 
utOHy patent applicatton serial no. 09/510.913. attorney docket na 25791.7.02. filed 
on 2/23/200D. which claimed the benffit of the filing date of U.S. provistonal 
appHcatton no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent applteatkm 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed oh 2/10/2000. whk:h 
daimed the benefit of the filing date of U.S. pnoviskmal applkatkm no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provistonal applicatton no. 60/108.558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applteatton no. 09/523.460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. which daimed the benefit of the filing date of 
U.S. provistonal appHcation no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
applfcatfon no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
which daimed the benefit of ttie filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
appltoatton no. 60/154,047, attorney docket no. 25791.129. fitod on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2000. whteh claimed ttie benefit of ttie filing date of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
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application no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional applicatton 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional appllcaikMi no. 60/146,203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. prpvisk)nal applicatton no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. proviskmal patent applk»tion serial no. 
60/162,671. attorney docket ho. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applcatkm no: 60/159.039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provistonal patent applteatidn no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. proviskxial patent appHcatlon no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disdosures of which are 
Incorporated herein by reference. 

The coupling 2440 Is preferably coupled to ttw support member 2425 and 
the expansion cone 2435. The coupling 2440 is preferably adapted to convey 
electrical, pommunteatkm. and/or hydraulic signals to and/or from ttie packer 2445. 
The coupling 2440 may be any number of cbnventtohal support members such as. 
for example, commercially available sHck wire, brakled wire, colled tubing, or drilling 
stock material. 

The packer 2445 Is coupled to ttw coupling 2440. The packer 2445 is further 
removably coupled to ttie kMver sectkm 24i55 of ttie expandable wellbore casing 
2430. The packer 2445 Is preferably adapted to provMesuflkiiemfrictkxial fbroe to 
support Vdb knMer sedkxi 2465 of ttie expandable wellbore casing 2430 and ttie 
mass 2450. The padker 2445 may be any number of conventional commercially 
available packers. In a preferred embodiment, ttie packer 2445 is an RTTS packer 
available from Halliburton Energy Services in order to optimally provkJe multiple sets 
and releases, in an alterriative emt>odiment, hydraulic slips may be subsittuted for. 
or used to supplement. Uie packer 2445. 

The mass 2450 is preferably coupled to ttie lower section 2465 of ttie 
expandable tubular member 2430. The mass 2450 is preferably selected to pro^de 
a tensile k>ad on the kwver section 2465 of ttie expandable tubular member 2430 
ttiat ranges from about SO to 100 % of ttie yieki point of ttie upper section 2475 of 
ttie expandable tubular member 2430. In ttiis manner, when ttie packer 2445 is 
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released, the axial force provided by the mass 2450 optimally radially expands and 
extrudes the expandable tubular niember 2430 off of the expansion cone 2435. 

The upper sealing nriember 2455 is preferably coupled to the outside surfece 
of the upper section 2475 of the expandable tubular member 2430. The upper 
5 sealing member 2455 is pr^srably adapted to fluididy seal the ihterfaoe between 
the radially expanded upper sedidh 2475 of the expandable tubular member 2430 
and the welibore casing 2400. The ut)per sealing member 2455 may be any 
number of conventional oommerdaily available sealing mmibers. In a preferred 
embodiment, the upper seaOng member 2455 is }n\on mbber in order to optimally 

10 provide load carrying and pressure sealing capacity. 

The lower sealing member 2460 is preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubular member 2430. The lower 
seaBng member 2460 Is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2475 of tte expandable tubular member 2430 

1$ and the open hole wellbore section 2405. The lower sealing rnember 2460 may be 
any number of oonvimtional oommerdaily available sealing members. In a preferred 
embodiment the lower sealing member 2460 is vlton rubber In order to optinially 
provide lead bearing arid sisaling capacity. 

As illustrated in FIG. 24a, the apparatus 2420 is preferably positioned within 

20 the wellbore casing 2400 and the operi hole weilbpre section 2405 with the 
expandable tubular mftmber 2430 positioned in overlapping relation to the wellbore 
casing 2400. In a preferred embodiment, the weight of the mass 2450 is supported 
by the support memtier 2425, the expansion cone 2435, the coupling 2440, the 
packer 2445, and the lower section 2465 of the expandable tubular member 2430. 

25 In this manner, the intemnediate section 2470 of the expandable tubular member 
2430 preferably does not support any of the weight of the mass 2450. 

As illi^trated in FIG. 24b, in a preferred embodiment, the packer 2445 is 
then released from connection with the lower section 2465 of the expandable tubular 
member 2430. In this manner, the mass 2450 is preferably now supported by the 

30 support member 2425, expansion cor)e 2435, and the k>wer and intennediate 
sedtons, 2465 and 2470, of the e}q}andable tubular number 2430. In a preferred 
embodiment, the weight of the mass 2450 then causes the expandable tubular 
member 2430 to be radially expanded by, and extruded off of, the expansion cone 
2435. in a preferred embodiment, during the extrusion process, the positton of the 
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support member 2425 is adjusted to ensure an oveilapping relatton between the 
expandable tubular member 2430 and the weHbore casing 2400. 

In an alternative embodiment, a compressible dement and/or epoxy is 
injeded into the annular space betweisn the unexpended portion of the tubular 
member 2430 aid the vyellbore casing 2400 before and/or during the exbusion 
process. The oompressS)ie cement and/or epoxy is then preferabjy pennitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member2430. . 

As IHustratsd in FIG. 24c in a preferred embodiment, after the expandable 
tubular member 243b,ha8 been completely extruded off of the expansion cone 2435, 
a new section oT wsllbore casing is fbrmed that preferably includes the radiaHy 
expanded tubular member 2^ and ah ou)er annular layer of a fluUlc seallr^ 
material. Moro generally, the apparatus 24^ is used to repair or lom wellliore 
casings, pipelines, and stnidural supports. 

In an aMematlv^ embodiment, the mass 2450 is positioned on top of the 
Upper section 2475 of the tubiijlar member 2430. In a preferred cimbodiment. the 
mass 2450 is febrioited from a thtek walled tubular member that is concentric with 
respect to the support rhember 2425. and also rests on top of the upper section 
2475 of the tubular member 2430. In this manner, when the expansion cone 2435 
exits the tubular member 2430. the expansion cone will cany the mass 2450 out of 
the weilbore 2405. 

Referring to FIGS. 25a to 25c an alternative embodiment of an appaiatus 
and method for coupling an expandable tubular mentber to a preexisting structure 
will now be described. Referring to Fig. 25a. a weilbore casing 2500 and an open 
hole weilbore section 2505 are positioned within a subtonranean formation 2510. 
The w^lbore casing 2500 and the open hole weilbore section 2505 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontal direction. 

In a preferred endxxiiment, an apparatus 2520 is utilized to Hxm a new 
section of weilbore casjng within the open hole weilbore section 2505. More 
generally, the apparatus 2520 is preferably utilized to fomi or repair vrallbore 
casings, pipelines, or structural supports. 

The apparatus 2520 pireferably includes a support meniber 2525, an 
mpandaUe tubular member 2530. an expansion ooHe 253&. a chamber 2440, an 
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end plate 2545. one or more upper seafing members 2555, and one or more sealing 
members 2560. 

The support member 2525 is preferably adapted to be coupled to a surface 
tocaOon. The support m^ember 2525 is further coupled to the expansion cone 2535. 
The support member 2525 is preferably adapted to convey fluidic materials to and/or 
from the chamber 2540. The support men^ 2525 may, for exan^. be 
conventional oommerdaiiy ayailabie slick wire, braided wire. ooOed tubing, or drilling 
stock material. 

The expandiable tul)ular member 2530 is removably coupled to the 
expanskm cone 2535; In a preferred embodiment, the expandable tubular member 
2530 further inchjdes one or more upper and lower sealing membere. 2555 and 
2560. on the outskto surface of the expandable tubular member 2530 In order to 
optimally seal the interface between the expandable' tubular member 2530 and the 
weiibore4»slng 2500 and the open hoto wellbore section 2505. 

In a preferred embodiment, the expandabfe tubular member 2S30 fivther 
includes a lower sedton 2565. an intermediate section 2570. and an upper ^on 
2530. In a prefierred embodiment^ the waH thk:l(nesse8 of the lower and 
intemnediato secOons. 2565 and 2570, are tess than the wail thickness of the upper 
sedkm 2575 in order to optimally fecilltate the radial expansion of the expandable 
tubular member 2530. 

In a prefen«d embodiment, the! tower sedton 2565 of the expandable tubular 
member 2530 further includes the chainber 2540 and the end plate 2545. 

In a preferred embodiment, the expandabfe tubular member 2530 is further 
provided substentially as disclosed in one or more of the foltowiiig: (1 ) U.S. utllify 
patent appilcatton serial no. 09/454.139, attorney docket no. 25791.3.02, fifed on 
12/3/1999. which daimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appScatnn serfei no. 09^10.913, attomey docket no. 25791.7.02, fifed 
on 2/23/2000, which daimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. fifed on 2/25/1999; (3) U.S. utility patent applicalton 
sertal no. 09/502,350, attorney docket no. 25791.8.02. fifed on 2/10/2000, whfch 
daimed the benefit of ttie filing date of U.S. provistonal applteation no. 60/119,611, 
attorney docket no, 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket na 25791.9.02, fifed on 11/15/1999, whteh daimed the benefit of 
the filing date of U.S. provistonal appilcatton no. 60/108.558, attorney docket no. 
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25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney doclcet 
no. 25791.11.02. filed on 3/10/2000. which dainwd the benefit of the filing date of 
U.S. provisional appiicatioH no. 60/124,042. filed on 3/11/1999; (7) U.S. utiUty patent 
5 application no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
wWch daimed the benefit of «ie filing dates of U.S. provisional application no. 
60/121.841, attorney docket na 25791.U filed on 2/26/1999 and U.S. provisional 
appUcatiph no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utiiity applkatkm no. 09«1 1.941. attorney dodtet no. 25791.16.02, filed on 
10 2«4«p00. whteh claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121.907, attorney docket no. 25791;16, filed on 2/26/1999; (9) U.S. utility patent 
appiteation no. 09/588.946, attorney docket no. 25791.17.02, AM on June 7, 2000. 
whfch claimed the benefit of the filing data of U.S. provistonal patent appiicatton 
serial no. 60/137,998. attorney docket na 25791.17^ filed on 6/7/1999; (tO) U.S. 
15 utility patent appHcatton ho. 09^59.122, attorney docket no. 257d1.23.02, filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provistonal applteafion 
no. 60/131,106, attorney dodcet no. 25791.23, fited on 4/26/1999; (11) U.S. 
provistonal applteation no. 60/146.203. attorney docket no. 25791.25. fited on 
7/29/1999; (12) U.S. provistonal applteatipn ho. 60/1 43;039. attorney docket no. 
20 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applicsiUon serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.Si. proytotonal 
appiicatton no. 60/159.039. attorney docket no. 25791.36, fited on 10/12,1099; (15) 
U.S. provistonal patent appiicaiion no. 60/159.033. attoniey docket no. 25791.37. 
fited on 10/12/1999; and (16) U.S. provistonal patent appiicatton no. 60/165,228. 
25 attorney docket no. 25791.39. fited on 11/12/1999, the disdosures of whteh are 
irtoorporated herein by reference. 

The expanston cone 2535 is preferably coupled to the support member 
2525. The expansion cone 2535 is further preferably removably ooupted to the 
expandabte tubular member 2530. The expansion cone 2535 is preferably adapted 
30 to radteliy expand the expandabte tubuter member 2530 when the expansion cone 
2535 te axtelly displaced relative to the expandabte tubuter meml)er 2530. The 
expansion cone 2535 is further preferably adapted to convey fluklto materiate to 
and/br from the chamber 2540. 

In a preferred embodiment the expanston cone 2535 is provkied 
35 substentiaily as disdosed In one or more of the fblkjwing: (1 ) U.S. utility patent 
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application seriai no. 09/454,139, attoniey docicet no. 25791.3.02. filed on 
12/3/1999, which claimed the tMnefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
5 on 2/23/2000, which claimed the benem of the filing date of U.S. provistonal 
appHcatkm no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
seiial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. proviskmal application no. 60/1 1 9,61 1 « 
attorney docket no. 25791.8; (4) U.S. utility paterit appikatkm serial ho. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the flljng date of U.S. provistonal applteatton no. 60/108,558, attorney docket no. 
25791.9, fited on 11/16.1998; (5) U.S. provistonal patent applteafion no. 60/183,546, 
fitod on 2/18/2000; (6) U.S. utiliiy paterit appltoatton no. 09/523,460, attorney docket 
no. 25791:11.02. fitod on 3/10/2000, whtoh dalmed the benefit of ttie filing date of 
U.S. provistonal appKcaUon no. 60/124,042, fitodxvi 3/1 1/1999; (7) U.S. utility patent 
appHcatton no; 09/512,895, attorney docket no. 25791.12.02. fited on 2/24/2000. 
whtoh claimed ttw benefit of the filing dates of U.S. provistonal appllcatton no. 
60/121.841, attorney docket no. 25791.12. fited on 2/26/1999 and U.S. provisional 
appltoatton no, 60/154,047. attorney docket no. 25791.29. fited on 9/16/1999; (8) 
U.S. utflity appllcatton rm. 09/511.941. attorney docket no. 25791.16.02, fited on 
2/24/2000, whtoh dalmed the benefit of ttie filing date of U.S. provistonal sertol no. 
60/121,907. attorney docket no. 2579116, filed on 2/26/1999; (9) U.S. uttHty patent 
appltoatton no. 09/588.946. attomey docket no. 25791.17.02. filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. provistonal patent application 
serial no. 60/137,998, attomey docket no. 25791.17, fited on 6/7/1999; (10) U.S. 
utility patent appllcatton no. 09/559,122, attomey docket no. 25791.23.02, fited on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional appllcatton 
no. 60/131,106, attorney docket no. 25791.23, fited on 4/26/1999; (11) U.S. 
provistonal application no. 60/146.203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal appiicatton no. 60/143,039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no: 
60/f62,671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appltoatton no. 60/159.039, attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent appltoatton no. 60/1 59.033. 'attorney docket no. 25791.37, 
fited on 10/12/1999; and (16) U.S. provistonal ptatent appltoatton no. 60/165.228, 
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attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 
inoorporated herein by reference. 

The chamber 2540 is defiried by the mterior portfon of the lower section 2565 
of the expandable tubular member 2530 below the expansion cone 2535 and above 
the end plate 2545. The chamber 2540 is preferably adapted to contain a quantity 
of a fluidic matairials having a higher density than the fluidic materials outside of the 
expandable tubular member 2530. 

The upper seaHng mamber 2555 is preferably coupled to the outside surfece 
of the upper section 2575 of the expahdable tubular member 2530. The upper 
sealing member 2555 is preferably adapted to fluidlciy seal the interfece between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the welbore casing 2500. The upper sealing member 2555 may be any 
number of oonvehtfonai commercially ayaiiaMs sealing members. In a preferred 
embodiment, the upper seaUiig msmber 2555 is viton ri4)ber In order to optimally 
provide load carrying and pressure sealing capacity. 

The lower sealing member 2560 is preferably coupled to the outside surfece 
of the upper section 2575 of the expandable tubular member 2530. The lower 
sealing member 2S60 is preferably (adapted to fkiidiciy seat the interftee between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the open hole wellbore sectior) 2505; The bwer Sealing member 2560 may be 
any number of conventkmal oommerdaliy avaUabie sealing members. In a preferred 
embodiment, the lower sealing membsr 2560 is vlton nibber in order to optimally 
provide load carrying and pressure seaihg capadfy. 

As illustrated in FIG. 25a, the apparatus 2520 Is prefisrably positioned within 
the wellbore casing 2500 and the open hole wellbore section 2505 with the 
expandable tubular member 2530 positioned in overiapping relation to the wellbore 
casing 2500. 

As illustrated In FIG. 25b, a quantity of a fluidic rhaterial 2580 having a 
density greater than the density of the fluidic material vwthin the region 2585 outside 
of the expandable tubular member 2530 is Injected into the chamber 2540. In a 
prefBrred embodiment, the dlffawcef In hydrpstetic pressure between the chamber 
2540 and the region 2585, due to the diffierenoes in fluid derisities of these regions, 
causes the expandable tubular member 2530 to be radially expanded by. and 
mliuded off of, the expansion cone 2535. in a preferred embodiment, during the 
extnjsion process, the position of the stipport member 2525 Is adjusted to ensure an 
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overlapping relaiion between the expandat)le tubular member 2530 and the weHbore 
casing 2500. In a preferred embodvnent. the quantity of the fluidic material 2580 
initially injected Into the chamber 2540 Is subsequently increased as the size of the 
chamber 2540 increases during the extrusion process. In this manner, high 
5 pressure pumping equipment is ^Ically not required, or the need for It is at least 
minbnized. Rather, in an exemplary embodiment, a column of the fluidic material 
25801s neintalried within the support member 2525. 

In an altenrative embodirnent, a oompressibie cement and/or . epoxy is 
injected into the annular space between the unj9xpanded portioii of the tubular 
10 member 2530 and the wellboris casing 2500 before and/or during the extrusion 
process. The coinpressible cement «Ki/or epQ)^ is then preferably permitlad to at 
least partial^ cure prior to the initiation of the radial expansion process. In this 
manner, an annuliar stnidural support and fluidic seal Is providiBd around the tubular 
member2530. 

15 As illustrated ih FIG. ^ in a preferred embodiment, after the expandable 

tubular mernber 2530 has been oompletety extruded off of the expansion cone 2535, 
a new section of wellbore casing Is formed that preftsr^bly includes the radially 
expanded tubular meniber 2530 and an outer annulw layer cK a fluidic sealing 
material. More genererity, the apparatus 2520 Is used to repab- or fbnn wellbore 

20 casings, pipeBnes, aid structural supports. 

Referring to FIGS. 26a to 26c ari alternative embodiment of an apparatus 
and method, for ootq^ang an exparidable tubular miwnber to a preexisting stmcture 
wfll now be described. Referring to Fig. 26a, a weBbore casing 2600 and an open 
hole wellbore section 2605 are positioned within a subterranean formation-^10. 

25 The >wellbore casing 2600 and the open hole wellbore section 2605 may be 
positioned in any orientation firom the vertical direction to approximate^ the 
horizontal direction. 

In a preferred embodiment, an apparatus 2620 is utilized to form a new 
section of weHbore casing within the open hole wellbore section 2605. More 

30 generally, the apparatus 2620 Is preferably utllbnd to iom or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus' 2620 preferably Includes a support member 2625. an 
mpandable tubular member 2630, an expansion cone 2635. a slip Joint 2640, an 
end plate 2545, a chamber 2650, one or more slip members 2655, one or more 
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sealing members 2670, one or more upper sealing members 2675, and one or more 
lower sealing members 2680. 

The support member 2625 is preferably adapted to be coupfed to a surfece 
location. The support member 2625 Is further coupled to the expansion cone 2635. 
The support nmnber 2625 is preferably adapted to convey fluidic materials to and/or 
from the chamber 2640. The support member 2625 may, for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2630 is removably coupled to the 
expansion cone 2635. In a preferred embodiment, the expandable tubular member 
2630 further includes one or more upper and tower sealing rnembeis. 2675 and 
2680, on the outsMe surfioe of the expandable tubular member 2630 in oider to 
optimally seal the Interface between the expandable tubular member 2630 and the 
wellbore casing 2600 and the open hole weUbpre se<^on 2605. 

In a preferred embodiment, the expandable tubular member 2630 further 
includes a tower section 2^85. an intennediate sectton 2690. and an upper sectton. 
2605. in a prefened embodimerit. the wall thicknesses of ttw tower and 
intennediate secttons. 2685 and 2690, are tess than the wall thickness of the upper 
sectton 2695 in order to optimally fecffitate the radjal expanston of th» expandabto 
tubutor member 2630. 

In a prefenred embodiment, the tower Sectton 2685 of the expandaUe tubular 
member 2630 houses the slip Joint 2640, the end plate 2645. the slips 2655. and the 
sealing members 2670. In a prefened embodiment; the Interior portion of the tower 
secton 2685 of the expandable tubular member 2630 below the expansion cone 
2835 and above the end plate defines the chamber 2650. In a prefened 
embodiment, the h>wer sectton 2685 of the expandable tubular member 2630 further 
includes one or more of the anchoring devices described above with reference to 
FIGS, la to 25c. 

In a preferred embodinrwnt, the expandable tubular member 2630 is further 
provided substentlally as disclosed in one or rnore of the fbltowlng: (1 ) U.S. utility 
patent appllcatton serial no. 09W54.139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provistonal patent 
appiicatkm no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utmiy patent applteatlon serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which dalmed the benefit of the filing date of U.S. provistonal 

99 



application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
daimed the ber^ of the filir^ date of U.S. provisional application no. 60/1 1 9,61 1 , 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no, 09/440,338, 
5 attorney docket no. 25791.9.02, filed on 11/15/1999. whteh daimed the Isenefit of 
the fiOng data of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utiBty patent applicatk)n no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, whkih daimed the benefit of the filing date of 

10 U.S. proviskNial application no. 60/124,042. filed on 3/1 1/1 999; (7) U.S. utility patent 
appllcatkm no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which daimed the benefit of the filing dates of U.S. provistonal appiicatkm no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
appUcatton no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 

15 U.S.' utility applteatkm no. p9/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing data of U.S. proviskmal serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utilily patent 
appiteatkm no. 09/588.946. attorney dodcet no. 25791.17.02. filed on June 7, 2000. 
which daimed the benefit of the filing date of U.S. proviskmal patent appHcatton 

20 serial no. 60/137.998. attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appllcatton no. 09/559.122. attomey docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the filing data of U.S. piovistonal applicatkm 
no. 60/131.106. attorney dodtet no. 25791.23. filed on 4/26/1999; (1T) U.S. 
provisional applicatton no. 60/146.203. attorney docket no. 25791.25. filed on 

25 7/29/1999; (12) U.S. provisional applicatfcm no. 60/143.039. attomey dodcet no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent appllcatkm serial no, 
60/162,671, attomey docket ho. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
appBcatton no. 60/159.039. attomey docket no: 25^91.36. filed on 10/12.1999; (15) 
IJ.S. proviskwwl patent application no. 60/159.033. attomey docket no. 25791.37, 

30 filed on 10/12/1999; and (16) U.S. provistonal patent appUcatton rio. 60/165.228. 
attomey dodcet no. 25791.39. filed on 11/12/1999. the disdosures of whtoh are 
incorporated herein by reference. 

The expansion cone 2835 is preferably coupted to the support member 2625 
and the sHp joint 2640. The expansion cone 2635 is further preferably removably 

35 coupted to the expandabto tubular member 2630. The expanston cone 2635 is 
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preferably adapted to radially escpand the expandable tubular member 2630 when 
the expansion cone 2635 is axially displaced relative to the expandable tubular 
member 2630. The expansion cone 2635 Is further preferably adapted to convey 
fluidic materials to and/or firom the chamber 2650. 

in a prefen«d onbodiment, the expansion cone 2635 is further provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139. attomey docket no. 257913.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attomey docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appllcatkm 
serial no. 09/502.360, attomey docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional applicatton no. 60/119,611. 
attomey docket no. 25791.8; (4) U.S. utility patent applicatkm serlaf no. 09/440,336. 
attomey docket no. 25701.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provistonai apptlcatkm no; 60/108.558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S, provistonai patent applicathm no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utHlty patent appHcatkxi nO. 09/523.460. attomey docket 
no. 25791.11.02:. filed on 3/10/2000. whteh claimed the benefit of the filing date of 
U.S. proviskxial applicatton no. 60/124.04^. filed on 3/11/1099; (7) U.S. utility patent 
appttoation no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisionai applkatlon no. 
60/121,841. attomey docket no. 25701.12. filed on 2/26/1999 and U.S. prDVistonai 
applteation no. 60/154,047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appltoattori no. 09/511.941. attomey docket no. 25791.16.02. filed on 
2/24/2000, wMch claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attomey docket no. 25791.16. filed on 2/28/1999; (9) U.S. utilify patent 
appUcatton no. 09/588.946, attomey docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent apiplicatkm 
serial no. 60/137,998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/559.122. attomey docket no. 25791.23.02, fited on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional applicatton no, 60/146,203. attomey docket no. 25791.25, filed on 
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7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney dodcet no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional ^ 
appUcation no., 60/1 59,039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
5^ U.S. provistonai patent appllcatk)n no. 60/159.033, attorney docket no. 25791.37, ^ 
filed on 10/12/1999; and (16) U.S. proviskHial patent applicatkm no. 60/165,228, 
attorney docket no. 25791 .39* filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The slip joint 2640 is coupled to the expanston cone 2635 and the end plate 
1 0 2645. The slip Joint 2640 is preferably adapted to perniit the end plate 2645 to be 
axially displaced relative to ttie ^xpanskxi cone 2635. In ttiis manner, ttte size of ttte 
chamber 2650 is variable. The sHp joint 2640 may be any nurnber of conventional 
COTunerdally available slip joints modified in accordance with the teachings of the 
present disctosure. 

15 The slip joint 2640 fkaferably indudefli an upper member 2640a, a resilient 

member 2640b. ami a lower member 2640& - The upper merrdwr *^ 
to the expansiCNi cone 263i5 iemd the resHierit member 2640^ The upper.member 
2640a is movably coupled to the lower member 2640b. The upper member 2640a 
preferably includes one or more fkM passages 2640aa that penmR the passage of 

20 fiuidic materials. The lower nwmber 2640b is coupled to the end plate 264^ 

resiilentmen^r 2640b. The lower member 2640b Is moveMy coupled to the upper 
member 2640a. The lower member 264(tt) preferably includes one or more fluid ^ 
passages 2640ba that pemtit the passage of fluidic materials. The resilient member 
2640c is coupled between the upper and lower members. 2640a and 2640b. The 

25 resilient member 2640c is preferably adapted to apply an upward axial force to the 
end plate 2645. 

The end plate 2645 is coupled to the slip joint 2640. the slips 2655. and the *^ 
seabig members 2670. The end plate 2645 is preferably adapted to seal off a 
portion of the interior of the lower section 2685 of the expandable tubular member " 
30 2630. The end plate 2645 is further adapted to define, in combinatioh with the 

expandable tubular member 2630. and the expansion cone 2635. the chamber " 
2650. 

The chamber 2650 is defined by the interior portion of the lower section ^85 " 
of this expandabfe tubularmember 2630 below the expansion cone 2635 and above 
35 the end plate 2645. In a prefened embodiment, the pressurization Of the chamber 
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2650 causes the expansion cone 2635 to t>e axially displaced and thereby radially 
mpand the expandable tubular member 2630. . The chamber 2650 is pre^bly 
adapted to move upwardly within the expandable tubular member 2630 as the 
expansion cone 2635 and end plate 2645 are axialiy displaced within the 
expandable tubular member 2630; 

The slips 26SS are coupled to the end plate 2645. The slips 2655 are 
preferably adapted to permit the end plate 2645 to be displaced in the upward axial 
direction; but prevent axial displaoemerit of the end plate 2645 in the downward 
direction. In tMs rnanner. the diarnber 2650 is pressurized by injecting fluidic 
materials into the chamber 2650. Because the end plate 2Q45 Is mainlaiiiad in a 
substantiaily stationary poshlon, relative to the «(pandable tubular memiMr 2630. 
during jhe ir^fedion of pressurized fluidic mateiials into the chamber 265d. the 
pressurization of the chamber 2650 preferably axialiy displaces the expansion oone 
2635. In a preferred embodiment, when the sup Joirrt 2640 is fully extended.^ 
Joint 2640 then displaces the end plate 2645 in the upward axial direeiion. in a 
preferred enibodiment, when the spring force of the elastic member 2640c of the slip 
Joint 2640 is greater than ttie fluidic pressurization fbroe within the chamber 2650, 
the end plate 2645 is dlsplaoed ih the upward axial direction. 

The sealing members 2670 are'boupied to this end plate 2645. The sealing 
membere 2670 are further preiisrabiy seaHngiy. coupled to the interior wails of the 
expendable tubular memb^ 2630. In this manner, tha chamber 2650 is optimally 
pressurized during opmrtion of the apparatus ^20. 

The upper sealing rnember 2675 is preferably coupled to the outside surface 
of the upper section 2695 of the expandable tubular member 2630. The upper 
sealing member 2675 b preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2695 of the expandable tubular member 2630 
and the wellbore casing 2600. The upper sealing mernber 2675 may be any 
number of conventtonal commercially available sealing members. In a pMenred 
embodiment, the upper sealing nnenDber 2675 Is viton njbber in order to optimally 
provide load canying and pressure sealing capacity. 

The lower sealing member 2680 Is preferably coupled to the outside surface 
of the upper section 2695 of the exjsandable tubular member 2630. The lower 
seaing member 2680 is preferably adapted to flutdidy seal the interface between 
the radially expanded upper section 2695 of the expandable tid>ular member 2630 
and the open hole wdlbore section 2605. The lower sealing member 2680 liray be 
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any number of conventional commercially available sealing members. In a preferred 
ernbodiment, the lower sealing member 2680 is viton rubber in order to optimally 
provide load carrying and pressure sealing capacity. 

As illustrated in FIG. 26a. the apparatus 2620 is preferably positioned within 
the wellbore casing 2600 and the open hole weilbore section 2605 with the 
expandable tubular member 2630 positioned in overlappfaig relation to the wellbore 
casing 2600. In a preferred embodiment, the lower section 2685 of the expandable 
tubular member 2830 is then anciiored to the open hole wellbore section 2605 using 
one or more of the apparatus and methods described above with reference to FIGS. 
1ato25a 

As iliustralsd in HQ. 26b. the radial expansion of the expandable tubular 
member 2630 is then initiated by: (1) applying an upward axial force to the 
expansion cone . 2635; and/or (2) pressurizing the chamber 2650 by injecting a 
pressurized fluidic material into the chamber 2650. 

In a ixeferred embodiment, the expandable tubular member 2630 is radially 
expanded by applying an upvvard axial fbrce to the expansion cone 2635. In a 
preferred embodiment, once the sHp joirit 2640 is fully extended, the end plato 2645 
is then axiaiiy dispCaoed in the upvvard direction. In this manner, the end plate 2645 
follows the expansion cone 2635. in a preferred embodiment, the chanter 2650 Is 
pressurized when the fiictional forces exceed a predetemiined value. In this 
mariner, the axial displacement of the expansion cone 2635 is provided by applying 
an axial force that is selectively supptertiented by pressurizing the chiamber 2650. 

In an altemative enfibodiment. a compressibto cernent andfor epoo^ is 
injected into the annular space between the unexpended portion of the tubular 
member 2630 and the wellbore casing 2600 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
nt^nner. an annular sbudural support and fluidic seal is pren^ed aroiind the tobidar 
member2630. 

As illustrated in FIG. 26c, in a preferred embodiment, after the expandable 
tubular member ^30 has been completely extruded off of the expansion cone 2635. 
a new section of weilbore casing is fonned that preferably includes the radially 
expanded tubular niember 2630 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2620 is Used to repair or fbmri wellbore 
casings, pipelines, end stnicturai supports. 
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Referring Initially to FIG. 27, a preferred method 2700 of coupling an 
expandable tubular member to a preexisting structure includes the steps of: (1) 
coupling the expandable tubular ntember to the preexisting stnicture by axially 
displacing an expansion cone; and (2) radially expanding the expandable tubular by 
applying direct radial pressure. 

In a preferred embodiment, as illustrated in FIG. 28. In step 2705. an 
spendable tubular member 2805 is coupled to a preexisting wellbbre casing 2810 
positioned wiihin a subtenanean formation 2815. In a preferred embodiment, the 
weBbore casing 2810 fuilher Includes an outer arinular layer 2820 of a fluidic sealing 
material such as, tor example, oemenL The expandable tubular member^OS may 
be coupled to the preexisting wellbore casing 2810 using any number of 
conventional oommeftlaliy avsrilable methods for coupling an iaxpandable tubular 
member to a preexisling structure such as. for mample. pullii^ an expansion cone 
Hirough a tubular member, or pushing an expansion cone through a tubular member 
using a pressurtaed fluidic material. In a piefiBrrdd embodiment, the expandable 
tubular nwmber 2805 te coupled to the preexisting stnictiire 2810 using one w 
of the apparatus and methods disclosed In the feiiowing: (1) U.S. utility patent 
appRcation serial no. 0^54.139, attorney dodtet no. 25791.3.02. filed on 
12/3/1999, ¥vhich claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293, attorney dodcet no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney dodcet no. 25791.7.02. filed 
on 2/23/2000. which daimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney dbdtet no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U S. provisional application no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney dodtet no. 25791.9.02, iRIed on 11/15/1999. which daimed the benefit of' 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provlstonal patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. proviskMial application no. 60/124,p42» filed on 3/11/1999; (7) U.S. uHlity patent 
applteation no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
whk:h daimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket lio., 25791. 12. filed on 2/26/1999 arid U.S. provlstonal 
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application no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, whteh claimed the t>enefit of the filing date of U.S. provistonat serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
5 application no. 09/588,946, attonney docket no. 25791 .17.02, filed on June 7, 2000, 
^ich claimed the benefit of the filing, date of U.S. provisional patent appHcattoh 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applteatton no. 09/559,122, attorney docket no. 25791.23;02. filed on 
4/26/2000, which claimed the bmdfH of the filing date of U.S. provistonal applicatton 

10 no. 60/131.106, attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional applicatton no. 60/146,203. attorney docket no. 25791.25^ ffled on 
7/29/1999: (12) U S. provisional applteatton no. 60/143,039. attomey docket no. 
25791.26, filed on 7/9/1999; (13) U S. provisional patent appltoatton serid no. 
60/162.671. attomey docket no. 2579127. filed on 11/1/1999; (14) U.S. provistonal 

is applicattor) no. 60/159.039, attomey docket no. 2579136, filed on 10/12.1999; (15) 
U S. provistonal patent applicatton no. 60/159,033. attomey docket no. 2579137. 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165.228. 
attomey docket no, 2579139. filed on 11/12/1999, ttie disctosures of whtoh are 
incorporated herein by reference. In a preferred embodiment, ttie amount of radial 

20 expanstonprovtoed in step 105 ranges from about 5% to 20%. 

In a preferred embodiment, as illustrated in RG. 29, in step 2710. at least a 
portton of the expandable tubular meiT4>er 2805 is further radially expanded by using 
a radial expansion tool 2905 to apply direct radial pressure to the expandabte 
tubular member 2805. The radial expansion tool 2905 may be any nurnber of 

25 conventtonal radial expansion tods suitable for applying direct radial pressure to a , 
tubular member. . In a prefemed embodiment the radial expansion tool 2905 is 
provided substantially as disclosed on one or more of the following U.S. Patents: 
5.014.779 and 5,083,608. the disclosures of which are incorporated herein by 
reference. In a preferred embodiment, the amount of radial expanston of the 

30 expandable tubular member 2805 provided In step 2710 ranges up to about 5%. in 
a prefenred embodiment, the radial contact pressures generated by the radial 
expansion tool 2905 In step 2710 range from about 5,000 to 140,000 psi. in order to 
optimally plastically defonn the expandable tubular member 205 to ttie final desired 
geometry. 
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In a preferfBd embodimdnt. the radial expansion provided In step 2705 Is 
limited to the portion erf the expandat>le tubular member 2805 that overlaps with the 
preexisting weUbore casing 2810. in this manner, the high compressive forces 
typically requifBd to radially expand the portion of the expandable tubular member 
2805 that overlaps with ttw preexisting wslibore casing 2810 are optimally provided. 

In an alternative embodlmerit, ttie radial expansion in stop 2705 radially 
expands the expandable tubular member 2805 to provide an inside diameter 
substantially equal to the inside diameter of the pre-existing weiibore casing 2810. 
In tMs manner, a mono^ianteter weiibore casing is optimally provided.- 

Thus, the method 2700 providM a 2-step radial expansion process that 
utilizes: (1) a relatively quick method of radial exparision for the majority of the radial 
expansion: and (2) a high conte0t pressure method for the remaining radial 
expansion. In several alternative embodmentet the rnethod 2700 is used to A>rm or 
repair weiibore casings, pipelines, or structural supports. 

The inethod 2700 further provides an apparatus and niethod fw coupling a 
expandabto tiibidar member to a preexisting structure. The «(pandabte tubular is 
InWaily coupled to the preexisting structure by axlally displacing an expansion cone 
within the ex|»ndabto tkjbular m«nber. The expandable tubular member is then 
further radially expanded by applying a radial force to the expandabte tobular. The 
apparatus and method have wide application to the formation and repair of weiibore 
casings, pipelines, and structural supporte. The apparertus and method provide an 
efficient and reliabte method for fonning and repairing weiibore casings, pipelines, 
and structural supports. In a prefened implementetion, tfie initial radial expansion of 
the expandable tubular member by axlally displacing the expansion cone provide 
from about 5% to 25% of radial expansion, and the subsequent application of direct 
radial pressure to the expandable tubular member provides an additjonal radial 
expansion of up to about 10%. In this manner, the desired final geometry of the 
radially expanded tubular member is optimally achieved in a time efRdent and 
reHable manner. This method and apparatus is particularly useful in optimally 
creating profiles and seal geometries for liner tops and for connections between 
Jointed tubidars. 

A method of coupling an expandable tobular member to a preexisting 
stoKture has been described that includes positioning the tubular member and an 
expansion cone within the preexisting stnjdure, anchoring the tobular member to 
the preexisting structure, axlally displacing the expansion cone relative to the tobular 
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member by pulling the expansion cone through the tubular member, and lubricating 
the inter^K» between the expansion cone and the tubular member. In a preferred 
embodiment, lubricating the interface between the expansion cone and the tubular 
member includes: injecb'ng a lubricating fluid into the trailing edge of the interface 
5 between the expansion cone and the tubular member. In a preferred embodiment, 
the lubricating fluid has a viscbsify ranging from about 1 to 10.000 oentipoise. In a 
preferred embodiment, ttw injecting includes: ir^ectlng lubricating fluid into a tapered 
end of the expansion cone. In a pineferred embodinient, the injecting includes: 
injecting lubricating fluid into the area around the axial midpoint of a first tapered end 

10 of the expansion cone. In a prefened embodimerit, the injecting includes: injecting 
lubricating fluid into a second «nd of the expansion cone. In a priBfeired 
embodiment, tlie injecting ImAides: injecting lubricating fluid into a tapered first end 
and a second end of the expansion cone. In a preferred embodiment, the injecting 
includes: rnjecUh^ lubricating fluid into an interior of the! expansion cone. In a 

IS preferred embodiment the injecting includes: injecting lubricating fluid through an . 
outer surface of the expansion cone. In a preferred embodifhent. the Injecting 
includes: injecting the lubricatttig fluid into a plurality of discrete locations along the 
trelDng edge portion, in a prefsired embodiment, the lubricating fluid includes 
driUng mud. in a preferred embodiment, the lubricalmg fluid further includes: 

20 TorqTrim III. EP Mudiib. and DrillN-Siid. in a praferred embodiment, the iubricaUpg 
fluid includes TorqTrim Hi. EP Mudiib. and DriH-N-Siid. in a prefened embodiment, 
the interi!ace between the expansion cone and the tubufer member indiMfes: coating 
the interior surface of the tubular member with a lubricant In a preferred 
embodinrient, lubricating the Interface between the expansion cone and the tubular 

25 member includes: coating the interior surface of the tubular member with a first part 
of a lubricant and applying a second part of the lubricant to the interior surface of 
the tubular meniber. In a prefened embodiment the lubricant comprises a metallic 
soap. In a preferred embodiment the lubricant is selected from the group consisting 
of C-Lube-10, C-PHOS-58-M, and C-PHOS-58-R. In a prefened embodiment the 

30 lubricant provides a sliding friction coefficient of less than about 0.20. In a preferred 
embodiment the lubricant is chemically bonded to the interior surfeces of the tubular 
. memt>ers. In a preferred embodiment the lubricant is mechanically bonded to the 
interior surfaces of the tubular members. In a preferred embodfrnent the lubricant is 
adhesively bonded to the Interior surface of tNi tubular members. In a preferred 
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embodiment, the lut>ricant includes epoxy, molytxJenum disulfide, graphite, 
aluminum, copper, alumtellicate arid polyethylenepdiyamlne. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular number and an expansion cone 
wllWn the preexisting stnidure. anchoring the tubular member to the preexisting 
stnjcture. and ajdally displacing the expansion cone relative to the tubular member 
by pulling the expansion obne through the tubular member. The tubular member 
preliMably includes: an annular member, including: a wall thickness that varies less 
than about 8 %. a hoop yieM strerigth that varies less than about 10 %. 
imperfections of less than about 8 % of the waH thiclcness. no faUure for radial 
expansions of up to about 30 %. and no nedting of the walls of the annular member 
for radial expansions of up to about 25%. 

A method of coupRng a. tubular mentfter to a preexisting stmcture has also 
been described that Includes injecting a lubricating fluid Into the preexisting 
structure, positioning the tubular member and an expansion cone within the 

preexisting structure, anchoring the tubular membisr to the preexisting stnjcture, and 
axiaOy displacing the expansion cone relative to the tubular member by pulling trie 
expansion oone through the tubular member, in a preferred embodiment, the 
lubricating fluid includes: BARO-LUB GOLD-SEAL™ brand drilling mud lubricant 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes positioning the expandable tut)uiar 
member and expansion oorie within the preexisting stnjcture. anchoring the 
expandable tajbular member to the preexisting stnjclure. and 
axiaily dnptadng the expansion cOne relative to the eiqpandable tubular member by 
pulling the expansion oone thrcxjgh the expandable tubular mentber. In a preferred 
embodiment, the expandable tubular member includes: a first tubular member, a 
second tubular men4>er. and a threaded connection for coupling the first tubular 
member to the second tubular member. In a preferred enibodlment. the threaded 
connection includes: one or more sealing nrwmbers for sealing the interface between 
the first and second tubular members. In a preferred einbodiment. the threaded 
connection comprises a pin and box threaded connecUon. In a preferred 
embodiment, the sealing merribers are positioned adjacent to an end portion of the 
threaded connection, in a piefened embodiment, one erf the sealing members is 
positioned adjacent to an end portioh of the threaded connection; and wherein 
another one of the sealing members is not positioned adjacent to an end portion of 
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the threaded connection. In a preferred emtxxiinient, a plurality of the sealing 
members are positioned adjacent to an end portion of the threaded connection. 

A method of coupling an expandable tubular member to a preexisting 
statcture has also been described that includes positioning the expandable tubular 
member and an expansion cone within the preexistihg structure, anchoring the 
expandable tubular nrienriber to ttie preexisting structure, an^ 
axialiy displacing the expansion cone relative to the expandable tubular member by 
pullfang the expansion cone through the expandable tubular member. In a preferred 
embodiment, the expandable tubular member includes a plurality of tubular 
members having threaded portiohs that are coupled to one another by the process 
of: 6oating the threaded portions of the tubular membere with a s^iant, coupling the 
threaded portions of the tubular members, and cuHng the sealant In a preferred 
embodiment, the sealant is selected from the group consisting of epoxies, 
thermosetting sealing compounds, curable sealing compounds, arid sealing 
compounds having ppTymerizable materials. In a prefenred embodiment, the method 
further includes: inltialiy curing the sealant prior to radially expanding the tubular 
membere, and finajly curing the sealant after radially expanding the tubular 
members. In a prefenred entexJiment, the sealant can be stretched up to about 30 
to 40 percent after curlh^ without feOure. In a prefenred embodiment, the sealant is 
resistant to conventional wellbbre fluidic materials. In a preferred entediment, the 
material properties of the sealant are substant^ily steble for temperatures ranging 
from about 0 to 450 "r. In a prsfened embodiment, the method further includes: 
applying a primer to tlie threaded portions of the tubular membere . prior to coating 
the threaded pcniions of the tubular members with, the sealant. In a preferred 
embodiment, the primer includes a curing catalyst In a preferred embodiment, the 
printer is applied to the threaded portion of one of the tubular membere and the 
sealant is applied to the threaded portion of the other one of the tubular membere. 
In a prefened embodinrtent the primer includes a curing catalyst 

A method of coupling a tubular member to a preexisting structure has also 
been described that indudes posittoning the tubular member and an expansion cone 
within the preexisting stmcture, anchoring the tubular member to the preexisting 
structure, and axialiy displacing the expansion cone relative to the tubular member 
by puinng the expansion cone through the expandable tubular member. In a 
prefenred embodiment, the tubular member includes: a pair of rings for engaging the 
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preexisting structure, and a sealing element positioned between the rings for seating 
the Interfeoe between the tubular nramber and the preexisting struck 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the expandable tubular member and an 
5, expansion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting structure, and axially displacing the expansion cone 
relalive to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member. In a preferred embodiment, the tubular member 
liidudes one or more slots. In a prefen«d embodiment, the slots are provided at a 
10 preexpanded portion of the tubular member. In a preferred embodiment, the slots 
are provided at a non-preexpended portion of the tubular member. 

A method of coMpling a tubular member to a preexisting staicture has also 
been described that Indudte posHlorUng the expandable tubular merhber and an 
expansloii cone within the preexisting structure, antfioring the «)^r)dable tubular 
15 member to the preexisting stnjctuiB. and axially displacing the expansion corie 
relaiive to the expandable tubular member by pulling the expansloh cone through 
the expandable tubular member, In a preferred embodiment, the tubular member 
Includes: a ffrst preexpanded portioh, an Intsnnediate portion coupled to the first 
preexpanded portioh Including^ a sealirig element, and a second preexpanded 
portion coupled to the interimdiats portion. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the expandable tubular member and an 
expansion cone within the preexistlr^ stnicture. anchoring the expandable tubular 
member to the preexisting structure, and axially displacing the expansion cone 
relative to the expandable tubular member by pulling the cfxpanslon oone through 
the expandable tubular member by applying an axial force to the expansion cone. 
The axial force preferably Includes a substantially constant axial force, and an 
increased axial force. In a preferred embodiment the increased axial foixje is 
provided on a periodic basis. In a prefened embodiment, the increased axial force 
Is provided on a random basis. In a prefened embodiment, the ratio of the 
increased axial force to the substantially constant axial force ranges from about 5 to 
40%. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes penning the tubular member and an expansion cone 
virilhin the preexisting stnicture. anchoring the tubular niember to ttie preexisting 
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structure, and axiatly displacing the expansion cone relative to the expandable 
tubular niember by pushing and putting the expansion cone through the expandable 
tubular niember. In a preferred embodiment pushing the expansbn cone includes: 
injecting a pressurized fiuidic material into contact the expansion cone. 
5 A method of coupling a tubular member to a preexisting structure has also 

been described that includes positioning the tubular member and an expansion cone 
within the preexisting stmcture. anchoring the tubular member to the preexisting 
stmcture, axially displacing the expansion cone relative to the ftjbuiar member by 
pulljng the expansion cone through the expandable tubular member, and injecting a 

10 curable fiuidic sealing material between the tubular member and the preexisting 
structure prior to axially displacing the expansion cone. 

A method of coupling a tubular member to a preexisting structure has also 
been described that Includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 

15 structure by increasing the size of the expansion cone, and axially displacing the 
expansion oone relative to the tubular member by pulling the expansion cone 
through the tubular member. 

A method of couplirig a tubular rhember to a preexisting structure has also 
been described that indudes positioning the tubular member and an expansion oone 

20 within the preexisting structure, anchoring the tubular member to the preexisting 
structure by heating a portion of the tubular memt>er, and axially displacing the 
expansion oone relative to the tubular member by pulling the expansion oone 
through the tubular member. 

A method of coupling an expandable tut>ular member to a preexisting 

25 stmcture has also been descrit)ed that includes positioning the expandable tubular 
member, an expansion conia, and an anchoring device within the preexisting 
stn^ure, positioning the anchoring device above the expansion cone, anchoring the 
expandable tubular member to the preexisting structure using the anchoring device, 
and axially displadng the expansion cone. 

30 A method of coupling an expandable tubular member to a preexisting 

structure has also been described that includes positioning the tubular member and 
an expansion cone within the preexisting structure, explosively anchoring the tubular 
memt>er to the preexisting structure, and a)dally displacing the expansion oone 
relative to the tubular nrtember. 
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A method of coupling an expandable tubular to a preexistir^ stnicture has 
also been described that Includes fixing the pdsifon of an expansion pone within the 
preexisting structure, driving the expandable tubular member onto the expansion 
cone in a flret direction, and axially displacing the expansion cone in a second 
direction relative to the expandable tubular member. In a preferred embodiment, the 
first and second directions are diflereni 

A method of - emailing an «(pandable tubular member to a preexisting 
sHucture has also been described that includes placing the expandable tubular, an 
expansion cone, and a resilient anchor within the preexisting stnicture. releasing the 
resilient anchor, and axially displacing the expiansion cone within the expandable 
tubular member. 

A method of coupling an expandable tubular member to a preexisting 
stnicture has also been described that includes placing the expandable tubular 
member, an expansion cone, arid an anchor into the preexisting stnicture, anchoring 
the expandable tubular member to the preexisting stnicture by: pivoting one or more 
engagement elements, and axially displacing the expansbn oone. In a profaned 
embodiment, pivoling the. engagement elements includes: actuating the 
engagement elements. In a prefisrred embodiment, pivoting the engagement 
elements includes: placing a quantity of a fluUic material onto the engagement 
elements. In a prefened embodiment, pivoting the engagement elements includes: 
displacing the expandable tubular member. 

A method of coupling an expandable tubular member to a prsexistirg 
stnicture has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexisting stnicture, placing a quantity of 
a fluMic material onto the expandable tubular member to anchor the expandable 
tubular member to the preexteting stnicture, and axially displacing the expansion 
cone. In a preferred ernbodlment. the flukiic rnateriai comprises a barite plug. In a 
preferred embodirhent, the fluidic material comprisiss a flex plug. 

A method of coupling an expandable tubular member to a preexisting 
stnicture has also been described that includes posittoning the expandable tubular 
member and an expansion cone into Itte preexisting stnicture. anchoring the 
expandable tubular member to the preexisting stnicture by injecting a quantity of a 
haidenable fluidic material into the preexisting stnicture. at least partially curing the 
hardenal^ fluidic sealing material, and 
axially displacing the expansiori oone. 

113 



A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone within the preexistihg structure, and applying an 
axial force to the expandable tubular member in a downwanj direction. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that: includes placing the expandable tubular 
member and an expansion cone witNn the preexteting structure, injecting a quaritity 
of a first fluidic fpaterial having a first density into the region of the preexisting 
structure outside of the expandable tubular member, and injecting a quantity of a 
second fluidic material having a second density into a portion of the expandable 
tubular member below the expansion cone. In a prefened embodiment, the second 
density is greater than the first derisity. 

A method of coupling an expandable tubular member to a preexisfing 
structure has also been described that inducles pladng the expandable tubular 
member and an expansion oonie into the preexisting stnidure. anchoring the 
expandable tubular member to the preexisting stmcture. applying an axial force to. 
the expansion cone, and pressurizing an interior portion of the expanddbie tubular 
member betow thfr expansion cone. 

A method of coupling an expendible tubular member to a preexisting 
structure has also been desoibied that includes placing the expandable tubular 
member and an expsmsion cone into the preexisting structure, and app^ng an axial 
force to the expandable tubular member. 

An apparatus for coupling a tubular member to a preexisting stnidure has 
also been described that includes an expandable tubular member, an anchoring 
device adapted to couple the expandable tubular member to the preexisting 
structure, and an expansion cone movably coupled to the exparidable tubular 
member and adapted to radially expand the expandable tubular member, including: 
a housing including a tapered first end and a second end, one or more grooves 
fomwd In the outer surface of the tapered ftst end. and one or more axial flow 
passages fluididy coupled to the grooves. In a preferred embodiment, the grooves 
include drcumferenttai grooves. In a preferred embodiment, the grooves indude 
spiral grooves. In a prefened embodiment, the grooves are concentrated around 
the aidal nildpoint of the tapered portion of the housing. In a preferred embodiment, 
the axiai flow passages indude axial grooves. In a preferred embodiment, the axial 
grooves are spaced apart by at least about 3 inches in the dreumferential direction. 
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In a preferred embodiment, the axial grooves extend from the tapered first end of 
the body to the grooves. In a preferred embodiment, the axial grooves extend from 
IhiB second end of the body to the grooves. In a preferred embodiment, the axial 

grooves extend from the tapered first end of the body to the second end of the body. 
. In a prMened embodiment, the axial flovir passages are positioned wrfthin the 
housing of the expansion tone. In a prefened embodiment, the axial flow passages 
extend from the tapered fbst end of the body to the grooves. In a prefened 
embodiment, the axia} flow passages extend from the tepersd first end of the body 
to the second end of the body. In a prafbned embodiment, the axial flow passages 
extend from the second end of the body to the grooves. In a preferred embodiment, 
one or more ol the ftow passages Indudelnserte having restrWed flow passages. In 
a prefened embodiment, one or more of the axial flow passages Include fiNers. In a 
preferred embodiment, the cross sectional area of the grooves is greater than the 
cross sectional area of the axial flow passages. In a prefenred embodiment, the 
15 : cross-sedional area ofthe grooves ranges from about 2X1(r* In* to 5X10* in'. In a 
preferred embodiment, the cross-secHonal area of the axial flow passages ranges 
from about 2X10^ In' to SXIff* ml In a prefened embodiment, the angto of attack 
of the first tapered end of the body ranges Jrom about 10 to 30 degrees, in a 
prefened embodiment, the grooves are concentrated in a trailing edge portion of the 
20 tapered first end. In a prefened embodiment, the angle of iricinatbn of the «Klal 
flow passages relative to the longitudinal axis of the expansion cone is greater than 
the angfe of attack of the first tapered end. In a prefened embodiment, ttie grooves 
Include: a flow channel having a first radius of curvature, a first shoukter posltkmed 
on one side of the flow channel having a second radius of curvature, and a second 
25. shoukter positknied on the other sWe of the flow channel having a third radius of 
curvature, in a prefenred emlwdiment, the first, second and third radii of curvature 
are substantially ^ual. In a preferred embodiment, the axial flow passages include: 
a flow channel having a first radius of cun«turd. a first shoulder posittoned on one 
sWe of the flow channel having a second radius of curvature, and a second shoukter 
K) posHkmed on the other side of the flow channel having a third radius of curvature. 
In a prefened embodiment, the first, second and third radii of curvature are 
substantially equal. In a prefened embodiment, the second radius of curvature is 
greater titan the third radius of curvature. 

An apparatus for coupUng an expandabte tubular member to a preexisting 
S slnjcture has also been described that includes an expandabte tubuter member, an 
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anchoring device adapted to couple the expandable tubular nr^ember to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular mmiber and adapted to radially expand the expandable tubular member. In 
a preferred embodiment the expandable tubular member includes: an annular 
5 member, having: a wall thickness that varies less than about 8 %. a hoop yield 
strength that vartes less than about 10 %; impe;rfections of less than about 8 % of 
the \wall thickness, no failure for radial expansions of up to about 30 %, and no 
necking of the wails of the annular niember for radial expansfcxis of up to about 
25%. 

10 An apparatus for coupling an expandal)le tubular member to a preexisting 

structure has also been described that includes an expandable tubular member, an 
anchoring device adaptisd to obuple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 

15 a prsferred embodiment, the expandabte tubular member indudee: a first tuluilar 
member, a second tubular member, and a threaded oonnectk3n for coupling the first 
tubular member to the second tubular member. In a preferred embodiment, the 
threaded oonnedton indudiBs: one or more sealing manors for sealing the 
interfece . between the first and second tubular members. In a preferred 

20 embodiment, the threaded connecHon comprises a pin and box threaded 
connection. In a prefemed enrdnxiiment, the sealing members are positioned 
adjacent to an end portion of the threaded connectton. In a preferred embodiment, 
one of the sealing memtxrrs is positioned adjacent to an end portton of the ttireaded 
connection, and another one of thiB sealing members is not positioned adjacent to 

25 an end portion of the threaded connection. In a preferred embodiment, tiie plurality 
of the sealing members are pmitioned adjacent to an end portion of the threaded 
connection. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnjcture has also been described that includes an expandable tubular member, an 
30 anchoring device adapted to couple Uie expandable tubular member to the 
preexisting structure, and an expanskm cone movably coupled to the expandable 
tubular member and adapted to redially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a layer of a 
lubricant coupled to the interior surface of the tiibuiar member. In a preferred 
35 embodiment, the lubricant comprises a metallic soap. In a preferred embodiment. 
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the lubricant is selected from the group omsisting of C-Lube-10. C-PMOS-Se-M. and 
C-PHOS-58-R. In a preferred embodiment the lubricant provides a sliding friction 
ooefflctent of less than about 0.20. In a preferred embodiment, the lubricant is 
chemlcally bonded to the Interior surface of the expandable tubular member. In a 
preferred embodiment, the lubricant is mechanically bonded to the Interior surfece of 
the expandable tubiiar member. In a preferred embodiment, the lubricant is 
adheslveljr bonded to the inteitor surface of the expandable tubular member. In a 
preferrekl embodimerit, the lubricant includes epoxy, molybdenum disulfide, 
grapMte, aluminum, popper, alumisilicate and pol^thylenepolyamine. 

An apparatus for coupling an expandable tubular member to a preeidsting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a prsferred enrtbodiment. the expandable tubular member includes: a pair of tubular 
members having threaded portions coupled to one anottier. and a quantity of a 
sealant within the threaded portions icif the tubular members. In a preferred 
embodiment, the sealant is selected from the :group eonsteting of ispoxies. 
thermosetting sealing compounds, curable sealing compounds, and sealing 
compounds having po|ymeri2able materials. In a preferred embodiment, the sealant 
includes an initial cure cyde and a final cure cyde. In a preferred embbdinient. the 
sealant can be stretched up to about 30 to 40 percent without faDure. In a preftered 
ernbodirrrant. the sealant is resistant to obnventional wellbore fluidic materials. In a 
preferred embodiment, the material properties of the sealant are substantially stable 
for temperatures ranging from about 0 to 450 T. In a preferred embodiment, the 
threaded portions of the tubular membere include a primer for irrqxovhg the 
adhesion of the sealant to the threaded portions. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movaWy coupled to the expandable 
tubular member arid adapted to radially expand the expandable tubular memtter. In 
a preferred embodiment, the expandable tubular member includes: a pab- of rings for 
engaging the preexisting structure, and a sealing element positioned between the 
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rings for sealing the interface between the tubular member and the preexisting 
structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
5 anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular noember. In 
a preferrsd embodiment, the expandable tubular member includes one or more 
slots. In a preferred embodiment, the slots are provided at a preexpanded portion of 

10 the expandable tubular member. In a preferred embodlnrient, the slots are provided 
at a non-preexpanded portion of the tubu^ 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been desfcribed that includes an expandable tubular member, an 
an(^K>ring device adapted to couple the Bxpaniatile tubular member to the 

15. ' preexisting structure, ahd an expansion cone movably coupled to the expandable 
tubular member and adapted to radiiedly expand the expandable tubular member. In 
a preferred enr^bodiment, the exparidable tubular member includes: a first 
preexpanded portion, an intermediate portion coupled to the first preexpanded 
portion including a sealing element, and a second prsexpanded portion coupled to 

20 the intemnediate portion. 

An apparatus for coupling an expandable tubular member to a preexisthg 
structure has also been described that indudeis an expandable tubular nrmmber, an 
anchoring device adapted to couple the expandable tubular mentfier to the 
preexisting structure, an expansion cone nrovably coupled to the expandable tubular 

25 member and adapted to radially expand the expandable tubular member, and a 
valveable fluid passage coupled to the anchoring device. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a first support memt>er, a second 
sun>ort nr)emt)er coupled to the first support member, an expansion cone coupled to 

30 the first support nrieniber, an expandable tubular member coupled to the expansion 
cone, and an an<*K)rtng device coupled to ttie second support member adapted to 
couple the expandable tubular member to the preexisting structure, in a prefenr^ 
embodiment, the anchoring device is positioned above the expansion cone. In a 
preferred embodiment, the outside diameter of the expansion cone Is greater than 

35 the inside diameter of the expandable tubular member. In a preferred embodiment, 
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the outside diameter of the expansion cone is approxinnately equal to the outside 
diameter of the expandable tubular memt>er. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a first support member, a second 
support member coupled to the first support member, an expansion cone coupled to 
the first support member, an expandiable tubular member coupled to the expansion 
cone, and an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular m«nber to the preexisting structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support menter, an expandable 
expansion cone coupled to the support member, and an expandable tubular 
member coupled to the expansion pone. 

An apparatus for ooupiing an e)q}andable tubular member to a preexisting 
structure has also been described that includes a support member, an expandable 
expansion oon» coupled to the support member, and an expandable tubular 
member coupled to the expandable expansion cone. In a prefiBrred embodiment, 
the expandable tubular member includes one or more anchoring devices. In a 
prefened embodiment, the expandable tubular member indudes a slotted end 
portion. 

An apparatus for coupiNig an e)q)andable tobular to a preexisting structure 
has also been described that Includes a siqjport member, an expansion cone 
coupled to the support member, an expandable tubular member coupled to the 
expansion cone including one or more shape memory metal inserts, and a heater 
coupled to the support member in opposing lelatipn to the shape memory metal 
inserts. 

An apparatus for coupling an expandabto tubular member to a preexisting 
structure has also been described that Includes a support member, 
an expansion cone coupled to the support nwnber, an expandable tubular member 
coupled to the expandable expansion cone, and a resiUent anchor coupled to the 
expandable tubular member. In a preferred embodiment, the resilient anchor 
Includes a resUbnt scroll. In a preferred embodinrient, the resilient anchor includes 
one or more resilient anns. In a preferred embodiment, the resilient anchor 
includes: one or more resilient radially oriented elements. In a preferred 
embodiment, the resilient anchor is adapted to mate with the expansion cone. 
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An expiandable tubular member has also been described tha^ includes an 
expandable tubular body, one or rnore resilient panels coupled to the expandable 
tubular body, and a release nriember releasably coupled to the resilient panels 
adapted to oontrollably release the resilient panels. 
5 An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that includes a support member, 
an expansion cone coupled to the support member, an expandable tubular member 
coupliid to the expandable expansion cone, and an anchor coupled to the 
expandable tubular member. Including: one| or more spikes pivotally coupled to the 

10 expandable tubular member for engaging the preexisting structure. In a preferred 
emtxxiiment, the appwatus further includes one or more corresponding actuators 
for pivoting the spikes. 

An apparatus for coupling an expandable tubular member to a premisting 
stmdure has also been described that includes a support member, 

15 an expanston cone coupled to the support member, an expandable tubular member 
coupled to ttie expandable expansion bone, and an anchor coupled to the 
expandable tubular member, including: one or more petal baskets pivotally coupled 
to the expandable tubular member. In a prefemBd embodiment, the apparatus 
further includes one or more cohespondirig actuators for pivoting the petal baskets. 

20 An apparatus for coupling an exparidable tubular member to a preexisting 

stnjctund has also been described that includes a support member, an expansion 
cone coupled to the support member, an expandable tubular merhber coupled to the 
expansion cone; including: a slotted portion provided at one end of the expandable 
tubular member. 

25 An apparatus for coupling ian expandable tubular member to a preexisting 

structure has also been described that inciudes a support member, an expansion 
cone, an expandable tubular member coupled to the expanston cone, a coupling 
device coupled to the support member and an end portton of the expandable tubular 
member, and a mass coupled to the end portion of the expandable tubular member. 

30 In a prefenred embodiment, the weight of the mass is greater than about 50 to 100 
% of the yiekl strength of the expandable tubular member! 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also i»een described that Inciudes a support member including a fluid 
passage, an expansion oone coupled to the support member, an expandable tubular 

35 member coupled to the expansion cone, a slip joint coupled.to the expanston cone, 
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an end plate coupled to the slip joint, a fluid chamtwr coupled to the fluid passage, 
the fluid chamber defined by the Interior portion of the expandable tubular member 
between the expansion cone and the end plate. 

A method of coupling a tubular member to a preexisting stmcture has been 
described that includes poeitipning the tubular member and an expansion cone 
v^fttiin the preexisting structure, axially displacing the expansion cone, removing the 
expansion opne. and applying direct radial pressuiB to the first tubular member. In a 
preiarred embodiment, axially displacihg thp expansion cone includes pressurizing 
at least a portion of the interior of the tubular member. In a preferred embodiment, 
axially displacing the exftanstoti cone includes: injecting a fluidic material Into the 
tubular member. Iri a jMefetred embodlmert, axlaJiy displacing the 
Includes: applying a tensile force to the expansion cone. In a prefenBd 
embodiment, axially displadr^ ihe expansion oone Includes: displacing the 
expansion cone into the tubular meihber. In a preferred embodiment, axially 
displacing the expansion cone includes: displacing the expansion cone out of the 
tubular member. In a prefened embodiment axially displacing the expansion cone 
radially expands the tubular meinber by about 10% to 20%. in a preferred 
embodiment, applying direct radial pressure to the firet tubular member radially 
expands the tubular member by up to about 5%. In a preferred embodimerit. 
applying direct radial pressure to the tubular member includes applying a radial 
force at discrete locations; In a prefened embodiment, the preexisting structure 
Includes a wellbore casing. In a prefened embodiment, the preexisting structure 
includes a pipeline. In a preferred embodiment, the preexisting stmcture includes a 
stnjdurai support. 

An apparatus also has been described that includes a tubular member 
coupled to a preexisting stmcture. The tubular member is coupled to the preexisting 
stmcture by the process of: positioning the tubular member and an expansion cone 
within the preexistinig stmcture, axially displacing the expansion cone, removing the 
expansion ooni». and applying direct radial pressure to the tubular member. In a 
prefierred embodlrnent, axially displacing the expansion cone includes: pressurizing 
at least a portion of the Interior of the tubular member. In a preferred embodiment, 
axially displacing the expansion bone includes: injecting a fluldic material into the 
tubular member. In a preferred embodiment. a)dally displacing the expansion cone 
Includes: applying a tensile force to the exparwion cone, in a prefened 
embodlrnent, axially displacing the expansion oone includes: displacing the 
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expansion cone into the tubular member. In a prefeoed embodiment, axially 
displacing the expansion cone includes: displacing the expansion cone out of the 
tubular member. In a prefened embodiment, axially displacing the expansion cone 
radiaily expands the tubular member by about 10% to 20%. In a preferred 
5 embodiment, applying direct radial pressure to the tubular member radially expands 
the tubular member by up to about 5%. In a preferred embodimerit, applying direct 
radial piressure to the tubular member includes applying a radial force at discrete 
locations. In a prefisrred embodiment the praexbting structure indudes a 
cas^. In a preferred embcxiiment, the preexisting stiucture ind^ In 

10 a prefenred embodiment, the preexisttng structure includes a stmctural support 

Although this deteBed description has shown and described illustratiye 
embodiments of the invention, this description contemplates a wide range of 
modifications, changes, and substitutions. In some instances, one may. employ 
some features of the present inverition withonit a cbrresponding use of flie ottier^ 

15 features. Acpordingly, it is appropriate thaX readere should construe the appended 
daims broadly, and in a manner consistent wtth ttte scope of the invention. 
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1. A system for coupling an eiqMndable tubuter member to a pieexisUng 
structure, comprisbig: 

means for posWionlrjg the tubular membw a^ 
preexisting stnicture; 

means for anchoring the tubular member to the preexisting structure; 
means for axially displacing the expansion cone relative to the tubular 
member by puWng ihe expansloh cone through the tubular memben and 

means for lubricating an interface between the tubular member and the 
expansion cone with a lubricant. 

2. The system of daim 1, wherein the means for lubricating the interim 
between the expansion cone and the tubularmember. includes: 

means for coating the interior surface of the tubular member with a first part 
of a lubricant; and 

means for applying a second part of the lubricant to the Interior surface of the 
tubular mendwr. 

20 3. The system of daim 1 . wherein the lubricant comprises a metallic soap. 

4, The system of daim 1, wherein the lubricant Is seleded from the group 
consisting of C-Lube-10, C>PH0S-58-M. and C-PHOS-58-R. 

25 5. The system of daim 1. wherein the lubricant provides a sliding friction 
coefRdent of less than 0.20. 

6. The system of daim 1, wherein the lubricant is chemically bonded to the 
interior surfaces of the tubular member. 

30 

7. The system of daim 1, wherein the lubricant Is mechanically bonded to the 
Interior surfaces of the tubular member. 

\ 

8. The system of daim 1. wherein the lubricant is adhesively bonded to the 
5 interior surface of the tobular member. 
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9. The system of dalm 1, wherein the lubricant includes epoxy, nriolytKlenum 
disulfide, graphite, aluminum, copper, alumisilicate and polyethyienepolyamine. 

10. The system of daim 1 , wherein the expandable tubular member includes: 
a first tubular member, \ 
a second tubular member, and 

a pin and t)ox threaded connection for coupling the first tubular member to 
the second tubular member, the threaded isonnection including: 

one or more sealing members for sealing the InlerKaoe between the first and 
second tubular members. 

11. The system of dalm 10, wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

12. The system of daim 10. wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

13. The system of daim 10. wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

14. The system of dalm 1 , wherein the expandable tubular member indudes: 

a plurality of tubular members having threaded portions that are coupled to 
one another by the prcx»ss of: 

coating the threaded portions of the tubular members with a sealant; 
coupling the threaded portions of the tubular members; and 
curing the sealant. 

15. The system of daim 14, wherein the sealant is selected from the group 
consisting of epoxies, thermosetting sealing compounds, curable sealing 
compounds, and sealing compounds having polymerizable materials. 

16. The system (rf daim 14, further induding: 
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means for initially curing the sealant prior to radially expanding the tubular 
memtMrs; and 

means for finally curing the sealant after radially expanding the tubular 
members. 

5 

17. the system of daim 14. wherein the sealant can be stretched up to 40 
percent after curing without faBure. 

18. The system of daim 14. wherein the sealant is resistant to conventional 
1b wellborefluidic materials. 

19. The system of daim 14. wherein the material properties of the sealant are 
substantlalhr stable for temperatures ranghg from 0 to 450»F. 

15 20. The system of daim 14. further induding: 

. '^ansfbrapplyingaprimertothethreadedportlonsofthe 
prtor to boating the threaded portions of the tubular members with the sealant 

21. The system of daim 2b, wherein the primer Indudes a curing cataNst 
20 

22. TTw system of daim 20. wherein the primer is applied to the threaded portion 
of one of the tubular members and the sealant Is appHed to the threaded portion of 
the other one of the tubular membere. 

» 23. The system of daim 20, wherein the primer indudes a curing catalyst 

24. The system of daim 1. wherein the expandable tubular member indudes: 
a pair of rings for engaging the preexisting structure: and 
a seaHng element positioned between the rings for sealing the interface 

0 betweeh the tubular member and the preexisting structure. 

25. The system of daim 1, wherein the expandable tubular member indudes: 
a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion induding a 
sealing element: and 
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a secoTKl preexpanded portion coupled to the intermediate porti 

26. The system of daim 1 . wherein the means for anchoring oomprism a means 
for «Kplosively anchoring the tulMilar mefntwr to tha preexisting structure. 
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structure, comprising: f^'^^m^. 

5 structuT^''^'^*"'"^''"'^^ 

anchoring the tutMjIar member to the preexisting structure- 
pulling the expansion cone through the tubular member and 

The method cf claim 1. Wherein 
expansion cone 9nd the tut)ularm9mber includes- 

20. 4. The method of daim 2. wherein the ir^ecBng includes- . 
•niecting lubricating fluid into a tapered end of tl^ expanste^ 

5. The method of dalm 2. wherein the Injecting Includes- 

25 tapejri!!'''^'^.'"''^ 
« tapered end of the expansion cone. 

6. The method of dalm 2. wherein the Injecting Indudes- 

Injecting lubricating fluid mto a second end of the expansion cone/ 

30 7. The method.of dalm 2. wherein the injeding indudes- 
^e^r«,ubricat^fl,,,^3t^ 



8. The method of daim 2. Wherein the InJedIng Indudes: 

expansion cone. 
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35 '"i«*n9»ubricatlngfluidintoaninteriorofthe 



9. The method of dalm 2, vWwrein the Injecting Includes: 

injecting lut>ricatlng fluid through an outer surface of the expansion cone. 

5 10. The method of daim 2, wherein the injecting includes: 

Injecting the lut)ricating fluid into a plurality of discrete locations alortg the 
tFBlHng edge portion. 

The method of daim 2, wherein the lubricating fluid comprises: 
drilfing mud. 

The method of daim 2. wherein the lubricating fluid further indudes: 
TorqTrimlil; 
EPMudKb;and 
DrillN-Slld. 

The method of daim 2, wherein the lubricating fluid comprises: 
TorqTrimlil; 

EPMudlibiand 

DrillN-Slid, 

14. The method of daim 1. wherein lubricating the interface between the 
expansion cone and the tubular member indudes: 

coating the interior surface of the tubular member with a lubricant. 

15. The method of daim 1 , wTierein lubricating the interface between the 

expansion cone and the tubular member indudes: 

coating the interior surface of the tubular member with a first part of a 
lubricant; and 

applying a second part of the lubricant to the interior surfece of the tubular 
ntember. 

16. The method of daim 14, wherein the lubricant comprises a metallic soap. 
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13. 



oon8lstlngofC.Lube-10.C-PHOS.58-M. and C-PHOS-SW^ 

5 coefficient of less than about 0.20. 

19^ ^'~«»<*o'clalm14.M*««,nthe.ubrlca^^ 
Interior surfaces of the tiiwiar membere. 

interiorsurfaoesofthetubularmembefs, / . oine 

^Lw^r"*^ *^ «»^'vely bonded to the 

mteriorsurtaoeofthetubularmembefs 

15 

9«*hto.-uml™«v copper. 

23. A'>»»>odpro<M*>8aluW«™„*„teap«*«„8«^ 

*u comprising: 

stn.ctur^''^ 

anchoring the tubular member to the preexisting structure: and 
25 ^,^r'^'''^'^''"^^"^°"~^'«'^to««»"bularm^ 
25 P*i«in8<he expansion cone through the tubular memben 

wherein the tubular member Includes: 

an annular nromber. Including: . 

a wall thickness that varies less than about 8 %; 
a hoop yield strength that varies less than about 10 %• 

Nierfectlons of less than about 8 % of the wall ^ 
no falluie for radial expansions of up to about 30 «^• and 

aboutr%'^"'*'^*'''^°''^""""''^'^'^'^^^^^^ 
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24. A method of coupling a tubular member to a preesdsting structure, 
comprising: 

injectif^ a lubricating fluid Into the preexisting structure; 
positioning the tubular member and an expansion cone within the preexisting 
5 structure; 

anchoring the tubular member to the preexisting stmcture; and 
axially displacing the expansion cone relative to the tubular member by 
puNing the expansion cone through the tubular member. 

10 25. The method of dajm 24, wherein the lubricating fluid comprises: 
BARO-LUB GOLD-SEAL™ brand drilling mud lubricant. 

26. A melhpd of coupling an expandable tubular member to a preexisting 
stnicture, oomprisihg: 

15. PosWIon'nOttw expandable tubular member and an expansion 

the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displ9cing the expansion cone relative to ttie expandable tubular 
member by pulling the expansion cone ttirough ttie expandable tubular member. 

Wherein ttM expandable tubular member Includes: 
a flret tubular member; 

a second tubular memben and 

a threaded connection for coupling the flret tubular member to ttie second 
tubular member, the threaded connection including: 

one or more sealing members for sealing ttie interface between ttie first and 
second tobular membere. 

27. The mettK>d of daim 26. wherein ttie ttveadisd connection comprises e pin 
and box ttireaded connection. 

28. The mettiod of daim 26. wherein the seaHng membere are positioned 
adjacent to ah end poftion of ttie ttireaded connection. 

29. The mettiod of daim 26. wherein one of ttie sealing members Is positioned 
adjacent to an end portion of ttie ttireaded oonnedion; and wherein anottier one of 
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portioned 34|«»rt to m erKi portion Of Ihe ll«a<W eo^ 
31. *'n«ho()ofooup«ngan«,pandal*u»iWm«rt«toap««drtta 

in9 preexisting Structure; 

«^ngtheexpandabletubularm^^ 
arfally dtepladng the expansion cone relatl^ 
m«nberbyMInfltheexpar«loncor«thr^^ 

wherein the expandable tubular men*»rlnd^ 
membere having threaded portions th^ 

Of: ooatng the threaded portions of the tubular members with a sealant; 

opuplino the threaded portions of the tubular members: and 
curing the sealant. 

20 3Z Themethodofc|al,h31..*«relnthesealantbsele^ 

consteting of epoxles. them«settlng sealing compounds, curable sealing 
compounds, and seaHng compounds having polymerlable matertals. 
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33. The method of dalm 31. furtherlndudlhg: 

•nitlally curing the sealant jxlor to .«llally expanding the tubular member- 
and 

finaJlycurlngthesealantaflerradlallyexpandlngthetubUlarmem^ 
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36. The method of daim 31 , wherein the material properties of the sealant are 
substantially stable for temperatures ranging from about 0 to 450 '*F. 

37. The method of daim 31, further Including: 

applying a primer to the threaded portions of the tubular members prfe>r to 
coating the ttireaded portions of the tubular members with the sealant 

38. The method of daim 37, wherein the primer indudes a curing catalyst 

39. The nriethod of daim 37, wherein the primerls applied to the threaded portion 

of one of the tuUjIar members and the sealant is applied to the threaded portion of 
the other one of the tubular membere. 

40. The rfiethod of daim 37. wherein the prlnrier Indudes a curing catalyst 

41. A niethod of coupling a tubular member to a preexisting stmdure. 
comprising: 

positioning the tubular member and an expansion pone wHMn the preexisting 
slnjcture; 

anchoring the tubular nriember to the preexisting structure; and 

axialiy displadng the expansion cone relative to the tubidar meirtt)er by 
pulling the expansion cone through the expandable tubtdar member; 

wherein the tubular merhber Indudes: 

a p^r of rings for engaging the preexisting structure; and . 

a sealing element positioned between the rings for sealing the inteifece 
between the tubular member an$l the prendsting structure. 

42. A method of coupling a tubular member to a preexisting stnjcture, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone througli the expandable tubular member, 

wherein the tubular member indudes one or more slots. 
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poruon Of the tubular member • 

44. "^method of claim 42. Wherein the Slots are pro^ 
Preexpanded portion of the tubular member. 

45. Amelhodofcoupilngatubularmembertoapreexfetlnflstructufe^ 
comprising: ' 

tne preexieting ^bucture; 

«Khorioo the expandable tubular member to the preexfetlng structure; and 

a^lly displacing the expanrton cone relative to the expandabte 
'~'»'«^Pu«»ngth.expanslonconethr«i8hthee^^^ 
w*»™n the tubular member Includes: 
a first praexpanded portion; 

«"J"te^««*«Portoncoupledtothellretpree^ 
saaMng element; and ^ 

a second praexpanded portion coupled to the Intemwdlate port^ 

46. Amethodofcoupllngatoibularmembertoapreexistlngslnicture 

comprising: ' 

positioning the expandable tubular member and an expansion cone wlthl„ 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting stnictuie; and 

axlaliy displacing the expansion cone relative to the expandabte tubular 
men*«r by pulling the expansion cone threugh the e^ 

applying an axial force to the expansion cone; 

wherein the axial force Includes: 

a substantlaily constant axial force; and 
an increased axial force. 

linJ^ "^"""^ ^- the increased axial force is previded on a 

penoaic oasis. 
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48. The method of claim 46, wherein the increased axial force is provided on a 
rarKiom basis. 

48. The method of daim 46, wherein the ratio of the increased axial force to the 
substantialty constant axial force ranges from about 5 to 40 %. 

51 . A method of coupling a tubular member to a preexisting stnicture. 
comprising: 

positlohing the tubular member and an expansion cone within the preexisting 
slnrelure; 

anchoring the tubular member to the preexisting stnidure; and 

axlally displacing the expansion cone relative to the expandable tubular 
member by pushing and pulling the expansion cone through the expandable tubular 
member. 

52. The method ofdairh 51. wherein pusWng the expanston cone Includes: 
irijecSng a piessuriMd fluWIc material Into contact with the expansion cone. 

53. A method of coupling a tubular member to a preexisting stmcture, 
comprising: 

positioning the tubular member and an expansion i»ne within the preex^ 
stnidure; 

anchoring the tubular member to the preexisting stmcture; 
axially displadng the expansion cone relative to the tubular member by 
pulling the expansion cone through the expandable tubular memben and 

injecting a curable fluidic sealing material between the tubular member and 

the preexisting stnicture prior to axlally displadng the expansion cone. 

54. A method of coupling a tubular member to a preexisting stmcture. 
comprising: . 

positioning the tubular member and an expansion cone within the preexisting 
stnicture; 

anchoring the tubular member to the preexisting stmcture by increasing the 
size of the expansion cone; and 
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pulling the wpamton oone through the tubular 



member. 



55. 



5 oomprtslng 
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positioning the expandabteJubujar member an •vr>o«.i« 
«*0."B .^0, " " 

axlally displacing the expansion tone. 
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wherrtn the first and second directions are different 



59. A nfwthod of coupling an expandat)le tubular fneiTU)er to a preexisting 
structure, oomprisirtg: 

placing the expandable tubular, an expansion cone, and a resilient anchor 
within the preexisting Structure; . 
releasing the resilient anchor, and 

axlaMy displacing the expansion cone within the expandable tubular member. 

60. A method of owpHng an expandable tubular inember to a preexisting 
structure, comprising: 

pladng the expandable tubular member, an expansion cone, and an anchor 

into the preexisting stnjcture; 

anchoring the expandable tubular member to the preexisting stnjcture by: 

pivoting one or more engagement elements; and 

«xially displacing the expansion cone. 

61. The method of daim 60, virtwrein pivoting the engagement elements 
includes: 

actuating the engagement elements. 

62. The method of daim 60. wherein pivoting the engagement elements 
includes: 

placing a quantity of a fiuidic material onto the engagement elements. 

63. The method of dalm 60, wherein pivoting the engagement etements 

includes: 

displacing the expandable tubular member. 

64. A method of coupling an expandable tubular member to a preexlstlrig 
structure, comprising: 

pladng the expandable tubular member and an expansion cone into the 
preexisting structure; . ' 

pladng a quantity of a fluldie material orito the expandable tubujar member to 
anchor the expandable tubular member to the preexisting stnicture; and 
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piadng the expandable tubular member arid an expansion cone into the 
preexisting structure; 

anchoring the expandable tubular member to the preexisting stnjcture; 

applying an axial force to the expansion cone; and 

pressurizing an interior portion of the expandable tubular member below the 
expansion cone. 

71 . A method pf coupling an expandable tubular member to a pv^xisting 
structure, comprising: 

placing the expandable tubular member and an expansion cone into the 
preexisting stmcture; and 

applying an axial force to the expandable tubular member. 

72L An apparatus for. coupling a tubular member to a preexisting structure, 
comprising: 

an expandable tubular memben 

an anchoring device adapted td couple the expandable tubular menri^ 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, including: 
a housing including a tapered first end and a second end; 
one or more grooves formed in the outer surface of the tapered first end; and 
one or nriore axial fiow passages fluidldy coupled to the groo^ 

73. The apparatus of daim 72, wherein the grooves comprise drcumferafitial 
grooves. 

74. The apparatus of daim 72, wherein the grooves comprise spiral grooves. 

75. The apparatus of daim 72, wherein the grooves are concentrated arour)d the 
axial midpoint of the tapered portion of the housing^ ^ 

76. the apparatus of daim 72, wherein the axial flow passages conrtprise axial 
grooves. 
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•eastaboutSinchesinthecWerenUaldl^^^ are spaced apart by at 

5 «Wdfi«t end of the body to the grooves. x»rKim«,the 
««a>rKI er»d of the body to the grooves. 

"WWI «rt c» the iKxfy to tocond end Of «» ixKiy. 
««l*lh.hou(*i9ioflhe«xpai»lone<»». >-» «pos«lon«l 

rapered first erjd of the bo<ly to the grooves. 

*«»^«'«te«'of«hebodytothesecorKleridofthel)ody. 

84. '^«aPParatus<rfclalrn83,wher»lntheaxlalflowDa8saaes««t«n^^ 
; seconderuJofthebodytothegrooves. "^^^^ the 

Inserts havfrig restricted flow jwssages. h«««888 inauae 
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8^1T« apparatus Of dairn 72. Wherein the c^ 

OiealerthantheaosssectlohafarBaoftheaxlalftow, "»9roovesls 



35 ranges from about 2X10* In* to 5X1ff«tn»: w«ne grooves 
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89. The apparatus of daim 72, wherein the cross-sedfonalafea of the axW 
passages ranges from about 2X1(r* In* to 5X10* In*. 



5 90. The apparatus of daini 72, wherein the angle of attack of the first tapered 
end of the t)ody ranges from about 10 to 30 degrees. 

91 ; The apparatus of daim 72, wherein the grooves are concentrated In a trailing 
edge portion of the tapered first end. 

10 

92. The apparatus of daim 72, wherein the angle of inclination of the axial flow 

i>assage8 relative to the longitudinal axis of the expansion cone is greater thari t^ 
angle of attadc of the first tapered end. 

15 93. The apparatus of daim 72, wherein the grooves indude: 

a flow channel having a first radius of curvature; 

a first shoulder posiUoned on one side of the fiow channel having a second 
radius of curvature: and 

a second shoulder positioned on the other side of the flow diannel having a 
20 third radius of curvature. 

94. The apparatus of daim 93, wherein the flr6t. second and third radU of 
curvature are substantially equal. 

25 95. The apparatus of daim 72. wherein the axial flow passages indude: 
a flow channel having a first radius of curvature: 

a first shoulder posKioned on one side of the flow channel having a second 
radius of curviature; and 

a secorid shoulder positioned on the other side of the flow channel having a 
30 third radius of onrvature. 

96. The apparatus of daim 95,. wherein the first, second and third radii of 
cunrarture are substantially equal. 
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an expandable tubular member, 

P««i 10 radially expand the expandable tubular member 

v«*»rBln the expandal)le tubular member Includes: ' 
an annular member, having: 

a wan thickhesa that varies tess than about 8 %• 

a •'«*yteW strength that varies less than about' 10%- 
•n^rfecllons of less than abcM 8 % Of the wall thl^^^ 

nofallurBlbrradlalexpansionsofuptoabout30%;and 
about2r'*'^°'*^"'^"'*^'""'"'~^*^^^^ 
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an expandable tubular memben 

apwa 10 radially expand the expandable tubular member 

Wherein the expandable tubular member Includes: ' 
• a first tubular member; 

a second tubular memben and 
■«M«r memtiar. tlw ttnaded oonnecUon Including' 
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1 00. The apparatus of daim 99. wherein the threaded connection comprises a 
pin arid box threaded connection. 

101. The apparatus of daim 99, wherein the sealing memt)ers are positioned 
adjacent to an end portion of the threaded connection. 

102. The apparatus of daim 99, wherein one of the sealing memt)eis is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 

the seating nrternbers Is not positioned adjacent to an end portioh of the threaded 
connection. 

103. lh» apparatus of daim 99, wherein a plurality of the sealing memt)ers are 
positioned adjacent to an end portion of the threaded connection. 

' 104. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprisbig: 

ah expandable tufaiutar mismber, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; artd 

an expansion cone rnovably coupled to the expandable tubular nnembw an^ 
adapted to radially expand the expandable tubular member, 

wherein the expanidabie tubular member IndMdes: 

a layer of a lubricant coupled to the interior surface of the tubular member. 

105. The apparatus of daim 104. wherein the lubricant comprises a metallc soap. 

106. The apparatus of daim 104. wherein the lubricant is selected from the group 
consisting of <>Lube-10. C-PHOS-58.M, and C-PHOS-58-R. 

107. The apparatus of daim 104, wherein the lubricant provides a sliding friction 
coefficient <^ less than about 0.20. 

108. The apparatus ofdaim 104, wherein the lubricant is chemically bonded to 
the interior surfeoe of the expandable tubular member. 
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1«^appi^ofdal,„,04.^^ ^^^^ 
Pwywnjrtenepolyamlne. 

10 

an expandabiB tubular member; 
>5> me pnBexisting stmctuiB; and w 

«*Wtonidla«y«p«,,,».,.p^^^^^ '~^"«' 
lh» wpiwdalile tubular mtmber ind^ 

a qu«-% Of a p.rtk« or «» «^ 

28 and sMtt^oonipo^h*^ 

30 to 40 p«cent«i(iiioul failure. 
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117. The apparatus of daim 112, wherein the material properties of the sealant 
are 8iA»tantialiy stable for ternperatures ranging>frorn akwut 0 to 450 <*F, 

118. TheappaiBtusofctelrri 112, virtierelnthethreaded portions of the tutnilar 
members indude a primw for Improving the adhesion of the sealant to the tfveaded 
portions. 

110. An apparatus for coupling an expandable tubular member to a preexisting 
strudure, comprtotng: 

an e)q)andable tubular member 

an anchorln^B device adapted to couple the expandable tubular member to 
the preexisting stnjdure; and 

ari expansion cone movaWy oxipied to the expandable tubular iriimber a^ 
adapted to radially expand the expandable tubular member; 

wfhereln the expandable tubular member indudes: a pair of rings for 
engaging the preexisting stiudure; and 

a sealing elenwnt positioned between the rings for sealing the inteifoce 
between the tubular member and the preexisting stoidure. 

120. An apparatus tor coupling ap expandable tubular member to a preexisting 
stnidure, comprising: 

an expandable tubular member; 

an andioring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movaWy coupled to ttie expandable tubular member and 
adapted to radially expand the expandable tubular member. 

wherein the expandaible tubular member indudes one or more stots. 

121 . The apparatus of daim 120. wherein the stots are provided at a preexpanded 
portion of the expandable tobular member. 

122. The apparatus of daim 120. wherein the slots are provided at a non- 
preexpanded poirtion of the tobuiar member, 
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an expandable tJbular memben 

w»»reln the expandable tubular member Indudw- ' 
a first preexpanded portion; 

an expandable tubular member, 

• valy««* iwd p««9e ooupM to «» and-ortns d*** 

25 a fret support memben 

a second support member coupled to the fi«t support member 
an expansion cone coupled to the ftst support memben ' 
a««^ablen.butermembercoupted.othe^^^^ 
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127. The apparatus of daim 125, wherein the outside diameter of the expansion 
cone Is approximateiy equal to the outside diameter of the expandable tubular 
member. 

128. An apparatus for coupling an expandable tubular member to a preexisting 
structure, oomprislr^: 

a first support member; 

a second support member coupled to the first support member, 
an expansion cone coupled to the first support member; 
an expandable tubular member coupled to the expansion cone; and 
an exploslva ianchorhg device coupied to the second support member 
adapted to couple the expandable tubular member to the preexisting stnidure. 

129. An (apparatus for coupling an expandable tubular rnember to a preexisting 
stnicture, comprising: 

a support member; 

an expandable expanston cone coupled to the support member, and 
an expandable tubular member coupled to the expansion cone. 

130. An apparatus for coupling an expandable tubular member to a preexistbig 
stiucture, comprising: 

a support member; 

an expandable expansion cone coupied to the support member; and 

an expandable tubular member coupied to the expandiaUe expansion cone. 

131. The apparatus of dalm 1 30. wherein the mcparidabie tubular member 
includes pne or more anchoring devices. 

132. The apparatus of daim 130. wherein the expandable tubular member 
indudes a slotted end portion. 

1 33. An apparatus for coupling an expandable tubular to a preexisting structure, 
comprising: 

a support member, 

an expanston cone coupled to the support member. ■ 
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5'»W*»».ooiniBrisJng: F'owBsnng 
a support member; 

an exparision corte coupled to the support member. 

ari expandable tubular member coupled to the exparidable expanse 

. and • 

a reslBent anchor coupled to the expandable tubular 
135. The apparatus ofdalm 134. vKhereIn the resilient 



member. 



« ,7 '"•'^™'n me resilient anchor Includes; 

15 a resilient scroll. 

136. The apparatus ofcwm 134. y»*«reln the resilient and^ 
one or more rBsWent aims. 

20 137. ■T'^apparatusofclaimm.wherelnthereslllentanchorlncludes- 
one or more resilient radially orlenled elements. 

1M. T,eappamtusofclalm134.whe,elnthe«slllenta«^ 
with the expansion cone. 

25 

139. An exparKJable tubular member, comprising: 
an expandable tubular body; 

one or nfwre resilient panels coupled to the expandable tubular bo^ 

30 c^^^'^''''^'^'^'^'^^^^^ 
30 oontrollably release the resBient panels. 

m An apparatus for coupling an expandable tubular member to a preexistlnfl 
stmctune. comprising: t«w«5iing 

a support memben 

35 ^" "ne coupled to the support memben 
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an expandable tubular member coupled to the expandable expansion cone; 

and 

an anchor coupled to the expandable tubular member, including: 
one or mora spikes pfvptally coupled to the expandable tubular member for 
engaging the preexisting structure. 

141. The apparatus of daim 140, further including one or more conresponding 
actuators for pivoting the spikes. 

142. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member, 

an expansion cone coupled to the support memben 

an expandable tubular member coupled to the expandable expansion cone; 

and 

an anchor coupled to the e)^ndabl0 tubular member, including: 
one or more petal baskets pivotally coupled to the expandable tubular 
member. . 

143. The apparatus of daim 14^, further induding one or nrKne conresponding 
actuatore for pivoting the petal baskets. 

144. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support nriemben 

an expansion cone coupled to the support member, 

an expandable tubular member coupled to the expansion cone, indudbig: 

a slotted portion provided at one end of th9 expandable tubular member. 

145. An apparatus for ooupMng an expandable tubular membtiir to a preexisting 
structure, comprising: 

a support member; 

an expansion cone; 

an mpandable tubular member coupled to tiie expansion cone; 
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a coupling device coupled to the support meml»r and an end portton of the 
expandal>le tubular memben and «naponionofthe 

amass coupled to the end portion of the «cpandable tubular member 

5 .^^KT''"''''^'''''^'^'^'^«'~»^*^«'«^50to100%o^ 

5 strengthoftheexpandabletubularmember. %«they»ld 

m ^ap^tusfbrcoupllnganexpandabletuta^ . 
«*ucture, comprising: k»«u«iii8 

a support member Including a fluid passage; 

^0 «"®*P«"sto"»ne coupled to the support memben 

an expandable tubular member coupled to the expansion cone- 
a sup joint coupled to the expansion cone; 

an end plate coupled to the slip joint; 

15 »^';;^P<^on<rft»«expan^^^ 

and the end plate. 'vwwwnoone 

147. Amethbdofcoupllngatubulartnembertoapreexistlngstructure 
oomprisfrig: . * 

20 '«*^«^*"»>^r member and an e^^^ 

stnjctura; ? 

axlally displacing the expansion cone; 
removing the expansion cone; and 

applying dlred radial pfBSsure to the tubular member. 

25 

at lew a portion o»lh. lnte*rpt«» 
'ni9<«nB a ftilite maleifal Into ll» tubular mwrtMT. 
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applying a tensile force to the expansion cone. 

151 . The nnethod of daim 147, wherein axially displacing the expansion cone 
includes: 

displacing the expansion cone into the tubular memt)er. 

152. The nmttiod of daim 147, wherein axially d}spladng the expansbn cone 
indudes: 

displadng the expansion cone oiit of the tubular menober. 

153. The method of daim 147, wherein axially displadng the expansion cone 
radially expands the tubular member by about 10% to 20%. 

154. The method of daim 147, wherein applying direct radial pressure to the first 
tubular member radially expands the tubular member by up to about 5%. 

155. The method (rf daim 147. wherefn applying dinsct radial pressure to the 
tubular member indudes applying a radial force at dis^ 

156. The method of daim 147, wherein the preexisting structure Indudes a 
wellbore casing. 

1 57. The method of daim 147, wherein the preexisting structure indudes a 
pipeline. 

1 58. The method of daim 147, wherein the preexisting strudure indudes a 
structural support 

159. An apparatus, comprising: 

a tubular member coupled to a preexisting structure; 
wherein the tubular member is coupled to the pn^xisting stmctur© by the 
processor 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

axially displadng the expansion cone; 
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removing the expansion cone; and 

applying direct radial pressure to the tubular inember. 

pressurlring at least a portion of the Interior of the tubular member, 
lei^jeapparatusofd^^ 
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Necling a fluldic material Into the tubular member. 
^I^^Theapparatusofd^ 

applying a tensBe force to the expansion cone. 

1§ 

displacing the expanston cone into the tubular member. 

displacing the expansion cone out of the tubular rnember. 

25 «dlallyexpandsthetubularmemberbyabout10%to20%. 

166 Theapparatus Of daim 159. wherein applying direct radial pressure tothe 
lubular member radially expands the tubular member by up to about 5%. 

30 167^ ^«P'««»«»<>'clalm159.wherelnapplyingdlrectradialp,ess^ 
tubularmemberlnctodesapplylngaradlalforceatdiscretolocatio^^ 
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169. The apparatus of claim 1 59, vytmein this preexisfing structure Includes a 
pipeline. 

170. The apparatie of daim 159, wherein the preexisting structure includes a 
structural support 

171 . A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the tubular rnember and an expansion cone withiri the 
preexisting structure; 

means for anchorfaig the tubular member to the prsexistbxi struchire: 
means for axiaily displacing the incpansion cone relative to the tubular 

rnember by puHing the expansion cone through ihe tulxilar rnemben and 

means for lubricating the interfooe behween the expansion cone and the 

tubiilarmemben 

172. The system of dalm 171. wrtwrein the means for lubricating the interface 
between the expansion cone and the tubular member includes: 

means for Meeting a lubricating fluid into the trailing ec^ of the Interfeoe 
between the expansion cone and the tubular member. 

173. The system of daim 172. wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10.000 centipoise. 

174. The system of daim 172, wherein the injecting Indudes: 
injecting lubricating fluid into a tapered end of the expansion cone. 

1 75. The system of daim 1 72. wherein the means for injecting indudes: 

means for injecting lubricating fluid into the area around the axial midpoint of 
a first tepered end of the expansion cone. 

176* The system of daim 172, wherein the means for injecting indudes: 

means for injecting lubricating fluid into a second end of the expansion cone. 

177. The system of daim 172. wherein the means for injecting includes: 
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179. 




oone. 


1Q 






180. 




along 


15 


181. 



ofthe expansion oone. wia 

178. Thesystemofdalrn172.whe,elnthemeansforlnJedingN^^^ 
n»an8 for IniecHng lubricathg fluid Into an Interior of the 

Ttw system of dalm 1 72. wherein the means for Injecting Includes- 
rneansforlr^ecflnglubrlcatlngfluld trough an 



. .« .y»8m or Claim 172. vi*«rBln the means for Injecting Includes 
means for Injectino Ihe lubricating fluid Into a plurality of disoete locations 



'-^"" •".•'nBrwn me Kjoncatlng fluid comprises- 

drilling mud. 

182. T^systemof dalm 172. v^the,ul)ricatlng^ 

TorqTrimlll; * 

20 EP Mudllb: and . 

DrillN-Slid. 

183. The system of dalm 172. wherein the lubricating fluid comprises- 
TorqTrimlll; 

25 EP Mudllb; and 

DrillN^id. 

.184^ 

D«WBen the expansion cone and the tubular member Indudes- 

means for coatmg the Interior surface of the tubular member with a lubricant 
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185^ system of dalm171.wh^ 

t»hwen the expansion cone and the tubular member Indudes- 
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means for applying a second part of the lubricant to the Interior suffaoe of the 
tutMilar member. 

186. The system of daim 184. wherein the lubricant comprises a metallic soap. 

187. The system of dalm 184. wherelh the lubricant is selected from the group 
consisting of C-Lube.lO. C-PHOS-58-M, and C-PHOS-58-R. 

188. The system of dalm 1 84, wherein the lubricant provides a sliding friction 
coeffldent of less than abtiut 0.20. 

189. The system of dalm 184. wherein the lubricant is chemically bonded to the 
interior surfaces of the tubular members. . 

190. The system of dalm 184. wherein the lubricant Is mechanically bonded to the 
imerior surfaces of the tubular members. 

191. The system of dalm 184. wherein the lubricant Is adhesively bonded lo the 
interior surface of the tubular members. 

192. The system of daim 184, wherein the lubricant includes epoxy. molybdenum 
disulfide, graphite, akiminum, copper, alumlsliicate and polyathylenepolyamine. 

193. A system for coupling a tubular inernber to a preexisting structure, 
oonr^rislng: 

positioning the tubular mendber and an expansion cone within the premisting 
structure; 

anchoring the tubular merr^r to the preexisting structure; and 
axiaily displadng the expansion cone relative to the tubular member by 
pulinng the expansion cone through the tubular member; 
wherein the tubular member indudes: 
an annular member, induding: 
a wall thickness that varies less than about 8 %; 
a hoop yield strength that varies less than about to %; 
Imperfections of less than about 8 % of the vyall thickness; 
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no Mum fcr «ial «p,^ ^ „p ^ ^ ^ ^ 

a luwc.»w «utt Wo Ih. prtexiaing ^ 

he tubulai 

member. 



195. ^^ofctaknlH W»«„,ft«^^ 



™«'*'««»«y<««>ladngB»exp™io„cone«iai,,to^ 

'"^wreln the expandable tubular mem^ 

a first tubular memben 

a second tubular member; and 

•wwrarmemDer. the threaded connection Including- 
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198. The system of dalm 196, wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

199. The system of dalm 198, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connectton; and wherein arwther one of 
the sealirig members is not positioned adjacent to an end portkm of the threaded 
connection. 

200. The system of claim 196, wherein a plurality of the sealing members are 
positioned adjacent to an end portton of the threaded connectibn. 

201 . A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

mearis for positioning the expandable tubular member and an expansion 
cone within the preexisting stoudure; 

means for anchoring the expandable tubular member to the preexisting 
structure; and 

means for axially displacing the expiansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
member; 

wherein the expandable tubular member bidudes a plurality of tubular 
members hayirig threaded portions that are coupled to one another by the process 
of: 

coating the threaded portions of the tubular members with a sealant; 
coupling the threaded portions of the tubular rnembers; and 
curing the sealant 

202. The system of daim 201 , wherein the sealant is selected from the group 
consisting of epoxies, thenrnosetUng sealing compounds, curable sealing 
compounds, and sealing compounds having poiymerizable nrtaterials. 

203. The system of daim 201 . further Induding: 

means for iniflaliy curing the sealant prior to radially expanding the tubular 
members; and 
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fviembers 
with the sealant 



Thes)«temof<«m2oi,i»rth«l>«ju<(lrg: 

209. T^«y>teni(>fc(alm207.wt»relnlhepiimtfi. --^ 

210. ■^•^Cfc«„207.w^^p^^.^^ 

vifherein the hJbular member Includes: 

a pair of rings for engaging the preexisttng stiuclure: and 
a sealing etenwnt positioned betwwsmi »«. 



157 



21 Z A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
5 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 
wherein the tubular member includes one or more slots. 

10 

213. the system of daim 212, wherein the slols are provided at a preexpahded 
portion of the tubular member. 

214. The system of daim 212, v^eraln the slots are provided at a non- 
15 preexpanded portion of the tubular merhbeir. 

21 5. A system for coupling a tubular member to a preexisting structure, 
comprising! 

positioning the expandable tubular member and an expansion cone within 
20 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displadng the expansion pone relatira to the expari^^ 
member by pulling the expansion cone through the expandable tubular member; 

wherein the tubular member indudes: 
25 a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion induding a 
sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

30 21 6. A system for coupling s tubular member to a preexistirig structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexistirig structure; 

anchoring the expandable tubular member to the preexisting structure; and 
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axially displacing the expansion cone relative to the expandable tubular 
member by pulling the e^^ 

appfying an axial fbrpe to the expansion cone; 
wherein the axial force includes: 

5 ««"»>stantially constant axial force; and 

an increased axial force. 

21^ Tl» ^ or 216, ^ ,h, l„o^ 
penouic basis. 

10 

21ft -F^^ Of d-m 216. ^ ln<««d «<i., fe« to pmvkW on , 
ranciom basis. 

15 «-«tontiallyconstantaxiarforcerangesfrornabout5to^ 

220. Asystemforcoupllngatubularmernbertoapreexistingstnicture 
comprising: * 

20 premasting structure; 

means for anchoring the tubular member to the preexisting structure; and 
"««"«fo^axlallydispladn9theexpansiondane,«la^^ 

2S 

221. J»»'««^"'*im220.w««*ltam«««»p««„g^ 
Includes: 

•neans for Injecting a pressurized fluidie material into contact with the 
expansion cone. . 

30 

222. Asystemforcoupllngatubularmembertoapreexistlngstructure 
comprising: ' . • 

preexisting structure; ^ 

35 '~«~'°^«"*«'ngthetubularmembertothep,eexlstlngstni^ 
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means for axially displacing th6 expansion cone relative to the tubular 
member by pulling the expansion cone through the expandable tubular member, 
and 

nneans for injecting a curable fluidic sealing material between the tubular 
member and the pree)Q8ting strucfture prior to axially displacing the expansion cone. 

223. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular memb^ and an expansion cone within the 
preexisting structure; 

meems for anchoring the tubular member to the preexisting stmcture by 
increasing the si» of the expansion cone; and 

means for a}dally displadng the expamlbn cone relati^ 
member by pulling the expsinsion cone through the tubular member. 

224. A system for coupling a tubular member to a preexisting structure, 
comprising; 

means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

means for anchoring the tubular member to the premisting structure by 
heatirig a portion of the tut>ular niemben and . 

means for axially displacing the expansion cone relative to the tubular 
member by pulling the expahisioa com through the tubular member. 

225. A system for coupling an expandable tubular member to a preexisting • 
structure, comprising: 

means for positioning the expandable tubular member, an expansion cone, 
and an anchoring device within the pieexistlng structure; 

nrieans for positioning the anchoring device above the expansion cone; 

means for anchoring the expandable tubular member to the preexisting 
stnicture using ttie anchoring device; and 

' means for axially displacing the expansion cone. 

226. A system for coupling an expandai>to tubular nriember to a preexisting 
structure, comprising: 
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Structure; and 
5 means for 

memkier. 



m^msfbrexplosh^lyanchon-^ 

axially displadng the expansion cone relativa to the tubular 
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"«>» *r«*9 «e PMlta, of «, «,p«io„ con. wH«„ fte p^exlstts 



Structure; 



20 



means fx driving the expandatite tut>ular mamhiM. f»ni« 
In a first direction: and ' -"^"^^^^^cone 

15 to the expandable tubular rnemben ^won reiaiive 

wherein the flret and second dlrectkmare dWerent 

Asysternforcouplinganexpandabletubularrnerhbertoepre^ 
stnjcture, comprising; f 

^ -^"^fo^piaclrig the expandable tubular, an expansion 
anchor vyithin the preexisting stnicture; 

means for releasing the resilient anchor; and 

ananchorli«)ihepfB«xMn9slnicli«,; "name, ana 

™~n8(bra»lal|>dlsplacln,l(»«p,relo>.oone. . 
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means for actuating the engagement elements. 

231. The system of dalm 229, wheiein the means for pivoting ttie engagement 
elements indudes: 

5 nneans for pladng a quantity of a fluidicniaterial onto ttie engagement 

elements. 

232. The system of daim 229. vvherein ttiemearffi for pivoting ttte engagement 
elements Includes: 

10 nwans for displacing ttie expandatrie tubular memtwr. 

233. A system for coupnrig an expandable tut)ularmemberl6 a prernd^^ 
structure, oomprtelng: 

means for placing ttie expandable tubular member and an expansion cone 
15 Into ttie preexisting stiudure; 

means for piadng a quantity of d fluMic material onto ttie expandable tubular 
member to anchor ttie expandable tubular rhember to ttie preexisting stnjcture; and 
nieans for axially displacing ttie expansion cone: . 

20 234. The system Of claim 233. wiiereln ttie fluidic material comprises a barltep^^ 

235. The system of dalm 233, wherein the fluidtenwiterto 

236. A system for coupling an expandable tubular member to a preexisting 
25 structure, comprising: 

means for positioning the expandable tubular member and an expansion 
cone into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
stnicture by injecting a quantity of a hardenable fluidic material into the preexisting 
30 structure; 

means for at least partially curing Vhe hardenable fluidic sealing material; and 
means for axially displacing ttie expansion cone. 

237. A system for coupling an e)<pandable tubular member to a preexisting 
35 structure, comprising: 
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"»an«t^piacln9theexpandabletubularn«mberandan«^^ 
»«Wn the preexisting structure; and 

"»"~*^Wlylngana)dalforcetoth8expandai)letubularmeml)erlna 
<ik>wnwani direction. 

238. AsystemforooupllnganexpandaWetulwIarmembertoapreexisti^ 
^"ueture. comprising: 

"««™«^P«ac«ng the e).pandable tubule 
witnin the preexisting Structure; 

'~«~*^«"J««n8aquantityofaflretflMldlcmat^^ 

hto the region Of the preexisting structure outside of the expand 
nfiemt>er; and 

means for Injecting a quantity of a second fhiWIc material having a second 
density Into a portion of the expandat)le tulHriar mi«^ 

v»»hereln the second density Is greater than the firet density. * 

239. A system for coupling an expandable tutHJiar member to a preexisllng 
staicture. comprising: 

'^'«*'^P'«<^'^*»««^n<teWetubularmembera 
20 into the preexisting structure; 

means lor anchoring the expandable tubular member to the preexisting 
structure; . 

means for applying an axial force to the expansion cone; and 
25 below the expansion cone. 

240. Asystemfbrcouplinganexpandabletubularmembertoapreexistlna 
•fructure, comprising: 

30 mto the preexisting Structure; and 

means for applyingan axial force to the expandable tubular mem 

241. Asystemforooupiingatubularmembertoapreexistingstruclure 
comprising: ' 
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248. The system of daim 241 , wherein the means for applying direct radial 
pressure to the first tububr memt)er radially expands the tubular memt)er by up to 
about5%. 



means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

nr^eans for axially displacing the expansion cone; ^ 
means for removing the expansion cone; and 
5. nrieans for applying direct radial pressure to the tubular member. ^ 

242. The system Gfdaim 241, wherein the nrieans for axiailydisplaci^ 
expansion cone Includes: 

means for pressurizing at least a porfion of the interior of the tubular 
.10 member 

243. The system of daim 241. wherein the rneans for axially displace 
expansion oone includes: 

nraans for injecting a fluldicnraterial Into the tubular nie n 

15 

244. The system <rfda&fn 241, wherein the means for axiallydisptec^ 7 
expansion cone indudes: 

nrieansfbr applying a tensile force jto the expansion cone: • 

20 245. The system of daim 241. wherein the means for axiallydisptadng^^ ^ 
mpansion cone indudes: 

nrieans for displadng the expansion cone into the ta^^ ^ 

246. The system of daim 241. wherein the means for axially displadng the 
25 expansion cone indudes: 

means for displadng the expansion cone out of the tubular member. 

247. The system of daim 241 , wherein the means for axially displadng the ^ 
expansion cone radially expands the tubular member by about 10% to 20%. 
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249. The system of daim 241 . wherein the means for applying direct radial 
pressure to the tubular member Includes means for applying a radial force at 
discrete locations. 

250. ■n»esystemofdaim241.whereinthepraexlsting8tructuralncludesa 
wenbore casing. 

251. The systemof dalm 241, wherein the preexisting structure Includes a 
pipeline^ 

252. The sy^mofdalm 241. wherein the preexisting structure includes a 
stnictural support. 
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